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SECTION 03 08 10
TESTING TANKS AND RESERVOIRS
PART 1 - GENERAL
1.01 SUMMARY

A. Leakage testing of concrete wet wells, basins, tanks, and other structures which are to hold
wastewater.

1.02  SUBMITTALS

%
Q
A. Test results: Q%

1. Records of tank testing indicating date of test, amount of leakage, agfiotgt of evaporation,
corrective action if any, and retest results.

B. Submit in accordance with section 01 33 00. Q
1.03 PROCEDURES AND CRITERIA %
[ )
A. Work shall conform to all requirements of ACI 350. % modified by this Section.

B. Each cell of multi-cell structures shall be consid single structure and tested individually
unless otherwise specified.

PART 2 - PRODUCTS Q\
(NOT USED) Q&
PART 3 - EXECUTION b&
3.0l GENERAL @
A. Contractor shall pr%%ater for testing specified herein.
1. Groundwa%r final effluent water from existing plant may be used.
2. Contrac hall coordinate discharge of test water with Owner.
B. Pro%@mps and piping required to bring water to point of use.
3.02 P ATION

tructures shall be subjected to leakage tests after concrete has obtained specified design
strength, and before backfilling or other Work which will cover faces of walls is begun.

B. Ground water level shall be brought to a level below the top of the base slab and kept at that
elevation or at a lower elevation during the test.

C. No backfill shall be placed against the walls or on the wall footings of the structures to be
tested, unless otherwise specified.

Donohue & Associates, Inc. 03 08 10-1 TESTING TANKS AND RESERVOIRS
Project No. 13852 (Phase I) Bid Doc. No. 21-408



E.

Tanks laterally restrained or supported by cross-walls, beams or slabs shall not be tested
until such restraining or supporting construction is placed and has obtained its specified
design strength.

Perform cleaning in accordance with section 01 74 00.

3.03 TESTING

A.

Fill structure with water to elevations given in Table 03 08 10. The initial filling of the structure
should not exceed a rate of 4 ft/hour.
S rEtion

of moisture by concrete in structure is complete. Measure change in water | at 24-hr

After structure has been full for 72 hrs, it will be assumed for purposes of test thaf @
intervals for test periods given in Table 03 08 10.

Fill 55-gal container with water and place next to or in structure n sted. Locate
container so it experiences environmental conditions as close ossible to those
experienced by structure. Container shall be used as an indicatg ﬁasure loss of water
due to evaporation. Level of water in 55-gal container shall be v % ured and recorded over
same period as structure.

If drop in water level, adjusted for evaporation in 24<hr ge xceeds 0.05% of volume of
water contained in structure, leakage shall be consi ré*v essive.

During test period, examine structure and mark vi eaks or damp spots.

Drain structure to 2-ft minimum below | damp spots and repair. Method of repair
shall be Contractor's option, subject to reégdirements of these Contract Documents and
review by Engineer.

If leakage was determined to be %gve, refill structure to specified level and retest.

Continue this process until dkopyin water level in 24-hr period is less than 0.05% of volume of
water in structure.

Repairs and addit‘im&sts shall be made by Contractor, in acceptable manner, at no
additional cost to O .

xO

Q’&

TESTING TANKS AND RESERVOIRS 03 08 10-2 Donohue & Associates, Inc.
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TABLE 03 08 10
LEAKAGE TEST ELEVATIONS

Test Period
Structure Name Area Designation Test Elevation (days)
Primary Filtration Facility 1 001 — PFI Wet Well 1 707.00 5
Primary Filtration Facility 1 002 — PFI Channel 1 710.80 5
Primary Filtration Facility 1 004 — Primary Filter Tank 1 709.00
Primary Filtration Facility 1 005 — Primary Filter Tank 2 709.00 @% )
Primary Filtration Facility 1 006 — PFE Channel 1 709.00

Primary Filtration Facility 1

007 — PFE Channel 2

709.00

Primary Filtration Facility 1

010 — Primary Filter Effluent
Diversion Structure

709
A

3"

=4
A

Primary Filtration Facility 1 009 — Scum Wet Well 1 5
Primary Filtration Facility 1 103 — Gravity Thickener 1 61\71 50 5
Primary Filtration Facility 1 104 - GTO Box 1 'A y‘(/715.5o 5
Primary Filter Distribution Box Entire Structure 6," 699.00 5
Primary Settling Tanks 1 and 2 rb' 702.25 5

Primary Influent Ch'g
END Oi ON
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SECTION 03 11 16
ARCHITECTURAL CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.01 SUMMARY

A. This section covers the work necessary for construction of the simulated limestone exposed
concrete wall surfaces where noted on the drawings.

B. Construct textured and colored formed concrete surfaces using simulated sto e@;onry
molds and color stain system designed to duplicate the appearance of the natur%ne used
at the site.

1.02 DESIGN REQUIREMENTS

A. Patterning of simulated stone masonry shall appear natural and n Q’aﬂng. Seam lines or
match lines caused from two or more molds coming togethe not be apparent when
viewing final wall. Final coloration of cast stone concrete surfage shall accurately simulate the
appearance of real stone including the multiple colors, sha lecking, and veining that is
apparent in real stone. It shall also demonstrate the eol ay be apparent from aging,
such as staining from oxidation, rusting and/or org E ing from soil and/or vegetation.

1.03 SUBMITTALS b

A. Shop Drawings: Plan, elevation and det ow overall pattern, joint locations, form tie
locations, and end, edge, and other spe ial ditions.

B. Submit in accordance with Secu@

1.04 QUALITY ASSURANCE

A. Manufacturer of simulated st masonry molds and custom coloring system shall have five
years experience mak% ne masonry molds and color stains to create formed concrete
surfaces to match % tone shapes, surface textures, and colors.

B. Pre—lnstallatior@seeting shall be held with manufacturer representative to assure
understa imulated stone masonry molds use, color application, requirements for
constructio ample panel, and to coordinate the work.

1.05 PROJE@\IDITIONS

A. jronmental requirements: Apply color stain when ambient temperatures are between

°F and 100°F. Consult manufacturer if conditions differ from this requirement.

B. Schedule color stain application with earthwork and back-filling of any wall areas making sure
that all simulated stone texture is colored to the minimum distance below grade. Delay
adjacent plantings until color application is completed. Coordinate work to permit coloring
applications without interference from other trades.
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PART 2 - PRODUCTS
201 MANUFACTURERS

A. The specified systems are based on the Scott Form Liner by Scott System, Telephone (303)
373=2500 and Butterfield Color by Sika Brand, Telephone (800) 282-3388, or equal as
approved by the Engineer.

2.02 MATERIALS

A. Simulated Masonry Molds: Reusable, made of high-strength urethane, easily atta to
forms. Molds shall not compress more than 1/4 inch when concrete is poured at ¥dte of 10
vertical feet per hour. Molds shall be removable without causing deterioration %JI’ ace of
underlying concrete. The wall mold pattern shall be as indicated below locations

shown on Drawings
1. Butterfield System Form Liner System BST9130 by Butterfield C i rand.
2. Scott System Form Liner System 1500 by Scott System.

3. Scott System Form Liner System 1516 by Scott System.

B. Release Agent: Compatible with simulated stone masoan r%and with color stain system

to be applied to surface. Consult manufacturers. °

C. Form Ties: Shall conform to requirements of Secz

D. Color Stain: Special penetrating stain mix as ed by manufacturer, shall achieve color
variations present in the natural stone bej ulated for this project. Stain shall create a
surface finish that is breathable (aI ater vapor transmission), and that resists
deterioration from water, acid, alkali, fuagi, sunllght or weathering. Stain mix shall be a water

weathering resistance of 2000 h celerated exposure measured by weathertural stone
being simulated for this s required by Engineer as referenced in DESIGN
REQUIREMENTS. Color sta all be applied by manufacturer or manufacturer’s authorized

borne, low V.O.C. material, Iesx grams per liter, and shall meet requirements for
a

representative. @
1. Acceptable@acturer:
a. C Infusion Water-Based Semi-Transparent Decorative Concrete Stain by

Q erwin-Williams or equal.
eam Colors:

Stain color at Butterfield System Form Liner System BST9130 shall match

Sherwin-Williams Color Sealskin SW7675 at Gravity Thickener walkway cap.
Q b. Stain color at Scott System Form Liner System 1500 shall match

Sherwin-Williams Color Totally Tan SW6115.

Stain color at Scott System Form Liner System 1516 shall match

Sherwin-Williams Color Latte SW6108.

E. Concrete Stain Sealer: Topcoat with low odor, water-based formula breathable sealer.
1. Acceptable Manufacturer:

a. H&C ClariShield Water-Based Wet Look Sealer by Sherwin-Williams or
equal.
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PART 3- EXECUTION

3.01 SAMPLE PANEL

A.

Build on site, using same materials, methods and work force that will be used for the project.
Engineer will determine specific requirements and location.

Size: 50 square feet, or larger if needed to adequately illustrate the patterns and textures

selected.

Include an area to demonstrate wall mold butt joint and continuation of patter gh
construction joint.

After concrete work on sample panel is completed and cured for a minimum
after surface is determined to be acceptable for coloring, apply color stain

days, and

Upon approval by Owner and Engineer, sample panel shall serve % ity standard for the

project.
3.02 SPECIAL TECHNIQUES — FORMING TEXTURED CONCRETE Q

A.

G.

Simulated Stone Masonry Molds preparation: Cleanea ee of buildup prior to each
pour. Inspect for blemishes or tears. Repae eded following manufacturer's

recommendations.

[ J
Simulated Stone Masonry Molds attachmen%@ce stone molds with less than % inch
separation between them. Attach m%t form securely following manufacturer’'s
recommendations.

Form release agent: Apply follovK &Tacturer’s recommendations.
t

Form stripping and related ruction shall avoid creating defects in finished surface.

If the pattern selected Ids connecting through the middle of the stones, carefully
remove the seam lin ed by abutting molds. Match the texture and shape of the
surrounding Stone,@' g visible seams or mold marks.

Place form ties@hinnest points of molds (high points of finished wall). Neatly patch the hole
iSengaging the protruding portion of the tie so that it will not be visible after

remainin
coloring the crete surface.

Foll@ufacturer’s instructions at expansion joints.

H. &st mix design and/or placement of concrete techniques, as required, to achieve a

ished surface free of bug holes that completely fills the form liner.

3.03 \  SPECIAL TECHNIQUES — APPLYING COLOR STAIN AND SEALER SYSTEM

A.

All Simulated Stone surfaces that are to be stained and any patching that has been done in
these areas shall be at least 30 days old.

Clean surface prior to application of stain materials to assure that surface is free of latency,
dirt, dust, grease, efflorescence, paint, or other foreign material, following manufacturer’s
instructions for surface preparation. Do not sandblast. Preferred method to remove latency is
pressure washing with water, minimum 3000 pounds per square inch (a rate of three to four
gallons per minute), using fan nozzle perpendicular to and at a distance of one or two feet
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from surface. Completed surface shall be free of blemishes, discoloration, surface voids and
unnatural form marks.

C. Apply clear concrete sealer inaccordance with manufacturer’s instructions.
3.04 PROTECTION
A. Where exposed soil or pavement is adjacent which may spatter dirt or soil from rainfall, or

where surface may be subject to over spray from other processes, provide temporary cover
of completed work.

)
END OF SECTION @
S0
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SECTION 03 20 00
CONCRETE REINFORCING

PART 1 - GENERAL
1.01 SUMMARY

A. Provide concrete reinforcement where shown on the Drawings, as specified herein, and as
needed for a complete and proper installation.

1.02 REFERENCES Z%

A. ACI: American Concrete Institute %
B. ASTM: American Society for Testing and Materials
C. CRSI: Concrete Reinforcing Steel Institute 0

A. Shop Drawings:

1.03  SUBMITTALS :Q

1. Conform to ACI SP-66 showing bending g{& assembly diagrams, location
diagrams, splicing and laps of bars, shapes, di ns, and details for reinforcing, and
stirrup spacing, accessories, and addltlonal r ng at openings.

2. Unless otherwise approved by Engineer, T ng for each individual structure shall be

submitted separately. Q

B. Product Data:

1. Dowel Bar Splicer System, @lng Bar Splicer, and Dowel Adhesive manufacturer’s
product data.

C. Submit in accordance wit n 01 33 00.
1.04 DELIVERY, STORAGE, ANDLING
A. Deliver reinf0r0@ent to site bundled and tagged.
B. Use nece%)recautions to maintain identification after bundles are broken.

C. Sto manner to prevent excessive rusting and fouling with dirt, grease, and other bond-

Eﬁ coatings.
1.05 (A AN IRON AND STEEL

s project is being funded with monies made available by the Safe Drinking Water Loan
rogram that has statutory requirements commonly known as “American Iron and Steel;” that
requires that all of the iron and steel products used in the project to be produced in the United
States (“American Iron and Steel Requirement”). The Contractor and his/her suppliers shall
comply with Section 436 of federal H.R 3547. These requirements apply to and are binding to the
Manufacturer of the products specified in this Section unless variance or De Minimums
documentation has been submitted by the Contractor.

B. The Manufacturer shall provide with the shop drawing submittal one signed and dated original of
the fully completed Certification Letter (a sample copy of which is provided in the Appendix of this
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manual). Said form shall demonstrate compliance with Section 436 of federal H.R. 3547. Submit
in accordance with Section 01 33 00

PART 2 — PRODUCTS

2.01 REINFORCEMENT MATERIALS AND ACCESSORIES

A.

Deformed Steel Bars: ASTM A615, Grade 60.

B. Welded Wire Reinforcement: ASTM A1064.

C.

D.

Bolsters, chairs, spacers, and other devices for spacing, supporting, an @%ing

reinforcement in place: %

1. Comply with CRSI recommendations. Q

2. For slabs on grade, use supports with sand plates or horizontal rs where base
material will not support chair legs.

3. Exterior exposed surfaces, surfaces in contact with earth or |i
surfaces in humid areas shall have all plastic or stainless ste

4. Interior exposed surfaces in dry areas shall have all plastic,
tipped steel supports.

5. When supports bear directly on the ground andt i tical to use steel or plastic
supports, solid precast concrete blocks may support only the bottom mat of
reinforcement. Precast blocks must be of gqb@ greater strength than the concrete

tainless steel, or plastic

being placed.

Dowel Adhesive: \

1. Epoxy or acrylic adhesive. &

2. Manufacturers: Q

HIT RE 500 V3 or -H&O-R System by Hilti Corp.
Pure 110+, AC100+ or PE 1000+ by Dewalt.

SET-XP Epoxy o(rg) Acrylic Adhesive System by Simpson Strong-Tie Co., Inc.
Red Head A7% or C6+ by ITW Commercial Construction.

coop

2.02 FABRICATION ‘0

A.

C

Fabricateyrei ng bars to conform to the required shapes and dimensions and in
accordanc ACI 318 and CRSI Manual.

In @fabricating errors, do not straighten or rebend reinforcement in a manner that will
weg& or injure the material.

\Hforcement with any of the following defects will not be acceptable.
1. Bar lengths, depths, and/or bends exceeding the specified fabrication tolerances.

2. Bends or kinks not shown on the Drawings.
3. Bars with reduced cross-section due to excessive rusting or other causes.

PART 3 — EXECUTION

3.01 SURFACE CONDITIONS
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A.

Examine the areas and conditions under which work of this Section will be performed.
Correct conditions detrimental to timely and proper completion of the Work. Do not proceed
until unsatisfactory conditions are corrected.

3.02 INSTALLATION

A. Clean reinforcement to remove loose rust and mill scale, earth, and other materials which
reduce or destroy bond with concrete.
B. Position, support, and secure reinforcement against displacement by formwork, construction,
and concrete placing operations. Unless otherwise noted, provide clear cover as fol%
1. Cast against: %
Earth: 3 inches Q
Mud Slab: 2 inches &
2. Exposed to earth, weather, or water: 0
a. Slabs: Q
#5 Bars and smaller: 1%z inches %
#6 through #11 Bars: 2 inches &
b. Walls, Beams, and Columns: 2 mche%
3. Not exposed to earth, weather, or wa@
a. Slabs and Walls: &
#3 through #7 Bars: n@
#8 through #11 barsbl inches
b. Beams and Colur@ 1 % inches
C. Correct displaceme nforcement prior to and during concrete placement. Maintain clear
cover as noted on ings. Tolerances shall be in accordance with ACI 117 and ACI 318,
unless noted o rW|se
D. Support re»@mg steel in accordance with CRSI “Placing Reinforcing Bars” with maximum
spacin 4 fée
E. Tie réipforcing steel at intersections in accordance with CRSI “Placing Reinforcing Bars”.
pacing for Footings, Walls, and Columns: Every third intersection, 3 feet maximum.
Spacing for Slabs and Other Work: Every fourth intersection, 3 feet maximum.
3. Tie each dowel in-place.
F. Reinforcement shall be continuous through construction joints.
G. Reinforcement may be sliced at construction joints provided that the entire lap is placed within
only 1 pour.
H. Unless shown otherwise, place WWR between upper third point and mid point of slab. WWR
placement on subgrade and pulling up during concrete placement not allowed.
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Do not field bend bars, including bars partially embedded in concrete unless indicated.
Tack welding of, or to, reinforcement prohibited.
Placement of reinforcement shall be approved by Engineer before placing concrete.

Anchor dowels into drilled holes with epoxy dowel adhesive where noted. Conform to details
shown.

concrete.

3.03 SPLICES
A. Lap reinforcing at splices. Tie securely to prevent displacement of splices during p!a@%t of

Dowel Bar Splicer Systems may be substituted for dowels at Conta thion when
approved by Engineer.

Reinforcing Bar Splicers may be substituted for lapped splices actor’s option when
approved by Engineer. Stagger splices.

Extend WWR to within 2 inches of edges of section. Lap at least 12 inches at ends

and edges and wire together. Stagger laps. ° Q

\é\
Iy
>
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE
PART 1 - GENERAL
1.01 SUMMARY
A. Provide cast-in-place concrete where shown on the Drawings, as specified herein, and as

needed for a complete and proper installation.
;X to

B. Provide an accelerated, high-early concrete used on 4 — Primary Filter Distrib ti@
achieve compressive strength necessary to meet project schedule constraints. é

1.02 REFERENCES
A. ASTM: American Society for Testing and Materials 0

B. NRMCA: National Ready Mixed Concrete Association Q

C. ACI: American Concrete Institute

[ )
D. AASHTO: American Association of State Highway a&%ortation Officials
1.03 SUBMITTALS . b

A. Shop Drawings:

1. Verification of Mix Design: &

a. Proposed mix design %91 class of concrete to be used as specified using
designations indicateéd. Prayide dry weight of cement, saturated dry weight of coarse
and fine aggregate, name and quantities of admixtures when applicable, fly ash
when applicable, of water required for 1 cubic yard of concrete, and chloride
ion content.

b. Source and al certificates of cement and fine and coarse aggregate, including
sieve analysis that will be used in each class of concrete.

o0

. Admix product data.
. test reports of fly ash.
e. So of blast furnace slag and documented ability of supplier to consistently furnish

ese materials in accordance with applicable ASTM and AASHTO requirements.
st data supporting proportions of design mixes based on laboratory trial batches or
past field experience in accordance with ACI 318.
NRMCA certification, IDOT certification, or letter stating plant and equipment
complies with NRMCA or IDOT requirements.
h. Mix design shall be approved by Engineer before concrete delivered to site.

Product Data:

Waterstop: Samples of material and manufacturer’s literature.

Curing Compound, Floor Sealer, and Evaporation Retardant: Proposed rate of coverage
and manufacturer’s literature.

Accelerator manufacturer’s literature.

Finishing Grout manufacturer’s literature.

Bonding Agent manufacturer’s literature.

Fiber Reinforcement manufacturer’s literature.

N

ook w
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7. Patching Mortar manufacturer’s literature.
C. Test Results:

1. Concrete test results.
2. Concrete delivery tickets: With each load of concrete delivered, provide duplicate tickets,
one for Contractor, one for Engineer, with following information.

Serial number of ticket.

Date and truck number.

Name of supplier. %
Class of concrete. @
Type of cement and cement content in bags/cubic yard. %
Admixture brand names. Q
Aggregate size.

Time loaded.

Amount of concrete in load.

Gallons of water added at site and slump of concrete after f@h of water.

T T TQ@moo0 T

Temperature of concrete at delivery.
Time unloaded.

D. Submit in accordance with Section 01 33 00. ° Q%
1.04 QUALITY ASSURANCE &
A. Plant Certification: Plant or concrete supplie'r%@fomply with requirements of NRMCA or

IDOT certification plan as regards material 8 and handling, batching equipment, central
mixer, truck mixers with counters, agitators,\gohagitating units, and ticketing system.

B. Do not commence placement of r@ ntil mix designs have been reviewed and approved
by Engineer. K

C. Concrete Testing: Testing s provided by Contractor in accordance with
Section 01 45 29 and this n.

1. Conduct tests %%)Ie material in accordance with methods listed below:
a. Slump/ASTM C143.
b. Air- igment: ASTM C231.
c. Co ssive Strength: ASTM C31 and ASTM C39.
1.05 PROJE@TE CONDITIONS
A. t Weather:

Comply with ACI 305.1.

2. Concrete temperature shall not exceed 90°F.

3. At air temperatures of 80°F or above, keep concrete as cool as possible during placement
and curing.

4. When concrete temperature exceeds 80°F, water reducing, set-retarding admixtures shall
be used.

B. Cold Weather:

1. Comply with ACI 306.1.
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2. Temperature of reinforcement, forms, fillers, and other material in contact with concrete at
time of placement shall not be less than 35°F. Preheat if temperature below 35°F.

3. Maintain air and forms in contact with concrete sections having minimum dimension less
than 12 inches at temperature above 50°F for at least 3 days and at temperature above
32°F for remainder of specified curing period.

4. Maintain air and forms in contact with concrete in more massive sections at temperature
above 40°F for at least 3 days and at temperature above 32°F for remainder of specified
curing period.

PART 2 — PRODUCTS

)
201 MATERIALS @
S0

A. Cement:

1. Portland cement conforming to ASTM C150. &

2. Type l/ll or Type Il Q{

3. When aggregates determined to be deleteriously reactive, ned by ASTM C33,
alkali content of cement defined by ASTM C150 shall not ex.60%.

B. Fly Ash:

[ )
1. ASTM C618, Class C or F including requiremen&% 1A.

2. Supplemental Requirements:

[ J
a. Loss on Ignition (maximum): 3%.

b. Water Requirement (maximum): percent of control).
c. Fineness (maximum retained (Qo. 5 sieve): 25%.

C. Blast Furnace Slag: %‘Q
,

1. Blast furnace slag shall fornvto the requirements of ASTM C989 Grade 100 or 120.
2. Blast furnace slag from ent sources or of different grades shall not be mixed in the
same construction.
D. Aggregates:
1. ASTM C33@>dified as follows:
a. Fin gregate: Natural sand.
b. arse aggregate: Crushed gravel, crushed stone or gravel, Size 467 (1-1/2 inch
\J ximum), size 67 (3/4 inch maximum), Size 8 (3/8 inch maximum).
otential reactivity of aggregates shall be determined in accordance with ASTM C33.
dmixtures:
Air-Entraining: ASTM C260.
Chemical Admixtures: ASTM C494, non-corrosive and chloride free.

Accelerating Admixtures: ASTM C494, Type C, non-corrosive and chloride free.
Waterproofing Admixture:

el N

C-500, C-500NF, C-1000, or C-1000NF by Xypex.
Aquafin IC Admix by Aguafin

Krystol Internal Membrane by Kryton

Penetron Admix by Penetron International Ltd.

aoop

Donohue & Associates, Inc. 03 30 00-3 CAST-IN-PLACE CONCRETE
Project No. 13852 (Phase 1) Bid Doc. No. 21-408



e. Dosage: As recommended by manufacturer.
F. Water: Potable.
G. Premolded Joint Filler:

1. ASTM D 1751.
2. ASTM D1752, Type I, II, or lIl.
3. Closed cell polyethylene.

H. Waterstop:

1. Virgin polyvinyl chloride (PVC) waterstop conforming to CRD C572, with &gs or
grommets at 12 to 18 inches on center. Q

2. Construction Joints: Dumbbell or serrated type, 6 inches wide by 3/8 i k, at center,
4 inches wide by 3/16 inch thick only where noted.

3. Expansion Joints: Arctic grade, dumbbell or serrated type, 9 inch

at center, with 3/4 inch inside diameter hollow center bulb f

wide and 1-1/2 inch inside diameter hollow center bulb for joi

4. Provide prefabricated tees, crosses, and other configuratiﬁs a

3/8 inch thick,
infs less than 2 inches
inches wide or wider.
quired.

5. Gasket Type Waterstop:

[ )
Hydrotite CJ-1020-2K by Greenstreak \Q

a.
b. MC-2010MN with P-201 by Adeka Corp,
c. AKWASTOP or WATERSTOP-XP by C
d. 3/4inch SikaSwell S-2 by Sika Corp.

I.  Vapor Barrier: Polyethylene film minimum IIs thick.

J. Floor Sealer: &

1. Manufacturers: &

a. Dress and Seal 3 M Construction Materials, Inc.
b. Tuf-Seal J-35 on Superior.

K. Membrane Formin@(ng Compound:

1. Man

sterKure CC 200 WB by BASF.

a. @;&s and Seal 30 by L&M Construction Materials, Inc.

ASTM C309, and compatible with scheduled finishes and coatings, except permeability
Q shall not exceed 0.39 kilogram/meter? /72 hours.

Finishing Grout
1. Manufacturers:

a. MasterSeal 581 by BASF.
b. Concrete Finisher with AKKRO-7T by Tamms Industries Co.
c. SikaTop Seal 107 by Sika Corp.
M. Cement Grout: Mixture of cement and fine sand in proportions used in concrete being
finished.
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N. Epoxy Bonding Agent:
1. Manufacturers:

Sikadur 32 Hi-Mod by Sika Corp.

Epoxtite 2362 by A.C. Horn.

Sure Bond J-58 by Dayton Superior.

Epobond by L&M Construction Materials, Inc.

Five Star Bonding Adhesive by Five Star Products, Inc.

cooow

2. Use when joining new to existing concrete.
3. Conforming to ASTM C881.

O. Non-Epoxy Bonding Agent: Q%

1. Manufacturers: &

Weld-Crete by Larsen Products Corp.
MasterEmaco A660 by BASF.
Acrylset by Master Builders Co.

Everbond by L&M Construction Materials, Inc.

aoop

immediately prior to placement of new concrgte
3. Conforming to ASTM C1059 Type II.

[ )
2. Use when joining new to existing concrete eh@]ding agent cannot be placed

[ J
P. Evaporation Retardant: Q\
1. Manufacturers: &
a. EconbyL&M Constructi&@rials, Inc.

b. Confilm by Master Builders'go.
c. Sikafilm by Sika Cor|
Q. Fiber Reinforcement: @

1. Manufacturers@
a. C@gﬁed Technologies (W.R. Grace & Co.)
cli

b. Fi sh Co.

C. Chemical Co.
SF

1/2 inch to 3/4 inch collated fibrillated virgin polypropylene fibers.
Q ASTM C1116 Type III.

Patching Mortar.

1. Manufacturers:
a. Sikatop by Sika Corp.
b. Duratop by L&M Construction Materials, Inc.
c. MasterEmaco N 300 by BASF.

2. Polymer modified cementitious fast setting mortar for repair of concrete surfaces.
Consisting of polymer and selected Portland cements, aggregates, accelerator,
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admixtures for controlling set, water reducers for workability, and corrosion inhibitor. Shall
contain no chlorides, nitrates, gypsum, or lime. Shall not produce vapor barrier. Shall be
thermally compatible with concrete and shall be freeze-thaw resistant.

a. Concrete gray.
b. 5000 pounds per square inch minimum compressive strength.
c. 400 pounds per square inch minimum bond strength.

2.02 CONCRETE MIX DESIGN

accordance with ASTM C94 and ACI 211.1.

A. Concrete Mix: Measure and combine cement, aggregate, water, and admiif% in

1.

2.

Cement: When used in exposed concrete shall be one brand from one@%. Do not
mix different cements in same element of Work.

Water-Cementitious Ratio (if fly ash or slag is used, water-cement y ash and slag
ratio): 0.42 maximum for Class A concrete, 0.50 maximum for Cla oncrete.
Air-Entrainment: Air-entrain concrete exposed to exterior or eXpos&d to liquids. Interior
concrete floor with trowel-finished surface, limit air content to % ax.

Chemical Admixtures: Use is optional to aid concrete % es and allow for efficient

placement. Manner of use and amount shall be in accor with manufacturer’s written
recommendations and as approved by Engineeg. e admixtures that increase
early shrinkage or negatively affect finishing.

Fly Ash: Use is optional unless otherwise noted ine fly ash with cement at rate of 1
pound fly ash for each pound reduction of . Amount of fly ash shall not be less
than 15% or more than 25% of weight of ¢ ious material.

with cement at a rate of 1 pound bla ace slag for each pound reduction of cement.
Amount of blast furnace slag sha& greater than 50% of weight of cementitious
material.

Fly Ash and Blast Furnace Slag.Combination: Use is optional unless otherwise noted.
Combine fly ash and blast furngee slag with cement at a rate of 1 pound fly ash or blast
furnace slag for each p reduction of cement. Amount of fly ash and blast furnace
slag combination sh be greater than 50% of weight of cementitious material.
Amount of fly ash t be greater than 25% of weight of cementitious material
Concrete for ig@abs reinforced with Welded Wire Reinforcement (WWR) and fillets

in tanks shall iDer reinforced.

Blast Furnace Slag: Use is optional W herwise noted. Combine blast furnace slag
st
not be

a. S @te: 1-1/2 pounds per cubic yard minimum.
b. Us strict accordance with manufacturer’'s written recommendation and ASTM
94,

9. &ylde waterproofing admixture in the following areas:

&

\V

a. 4 — Primary Filter Distribution Box
5 — Primary Filtration Facility

10. Use no admixtures other than specified, unless approved by Engineer.

B. Class of Concrete:

1. Furnish in accordance with table. Cement contents listed are minimum values and shall
be increased as required to attain other specified characteristics.
2. Slumps listed are maximum, except when high range water reducer is used. Maximum
slump when high-range water reducer is used, 10 inches.
3. Chloride ion content shall not exceed values listed in ACI 318, Table 4.4.1.
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4. Mid-range water reducer: ASTM C494, Type A required for Class A1 and A2 concrete.

28-Day Minimum
Compressive Coarse Cementitious Air
Strength Aggregate Material Content Slump
Class (psi) (size no.) (Ibs/cu yd) (%) (in.)
Al 4500 467 517 5.5t1.5 3£1
A2 4500 67 564 6+1.5 3£1
Bl 3000 467 423 5.5t1.5 3£1
B2 3000 67 446 6+1.5 3£1 %
B3 3000 8 470 75115 | 4 mgﬂ‘b
C 2000 67 212 sa5
psi = pounds per square inch < 5
cuyd = cubic yard
in. = inch
max = maximum o
Note: Interior concrete floor with trowel-finished surface, limit air contentto 8% max.

C. Concrete Usage:

1. Class A: All locations, except where Class B and C S

2. Class B: Interior slabs reinforced with WWF, |n ment bases, fence post piers,
concrete fillets in tanks, and where specifical

3. Class Al: Exterior unreinforced concrete av,

4. Class A2: Concrete curb and gutter and c S|dewalk

5. Class C: Mud slabs and backfill belo und structures where noted.

6. Do not use coarse aggregate Size 467 ctions 12 inches thick or less, where clear

cover of reinforcement is less thanAl-1/2 inches or where clear spacing between

reinforcement bars is less th @
2.03  MIXING AND DELIVERY g
A. Use ready mixed concret@éming to ASTM C94.
B. Deliver and complet arge within 1-1/2 hours of commencing of mixing. Limitations may
be waived by Engi f concrete slump, after 1-1/2 hours, is sufficient so that concrete can

be placed with(@d ition of water. In hot weather, time criteria may be reduced by Engineer.

C. Do not a@ter on-site unless slump and water-cement ratio, after addition of water, is
below imUm allowed.

D. Klij/suoncrete to site having temperature not less than 50°F or greater than 90°F.

PART, UTION
3.01 RFACE CONDITIONS
A. Examine the areas and conditions under which work of this Section will be performed.
Correct conditions detrimental to timely and proper completion of the Work. Do not proceed
until unsatisfactory conditions are corrected.
3.02 FORMS
A. Formwork design, detailing, and installation shall be Contactor's responsibility and shall
conform to ACI 347.
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F.

Type of forms used is Contractor’s option, except as other wise indicated or shown. Plywood
and other wood surfaces shall have smooth, level surfaces treated with formoil or sealer to
produce clean release of concrete from forms.

1. Where walls remain exposed use pylwood, prefabricated metal or wood forms; do not use
boards.

2. Form ties shall be plastic cone snap ties. Cone shall be min 3/4 inch diameter by 1 inch
deep. Ties for liquid holding structures or dry structures below grade shall have integral
waterstop. Taper tie through-bolt form ties may be used as an alternate to plastic_cone
shap ties; conform to details shown. Do not use wire ties on exposed concrete. %

3. Removal of ties shall leave holes clean cut and without appreciable spallingr @ e of

concrete.

4. Provide 3/4 inch chamfer on external corners of exposed concrete , beams,
columns, equipment bases and exposed edges of construction join ot chamfer
edges flush with masonry walls.

5. Provide openings at base of vertical forms as access for cleaning j ction of forms

and reinforcing prior to depositing concrete.

Coat plywood and wood forms with non-staining form release agnt. Apply release agent
before reinforcement is placed. %

[ )
Clean, patch, and repair form material before reuse \Q

Formwork shall prevent leakage of mortar, sh eflect under weight of concrete and
workmen, and shall withstand fluid pressure 61‘& te.

Conform to tolerances as specified in ACI

3.03 SUBGRADE PREPARATION

Subgrade and bedding shall b&ompacted and free of frost. If placement occurs at

A.
temperatures below freezin vide temporary heat and protection to remove frost. Do not
place concrete on frozen
B. Provide mud slabs %noted, where necessary, and when required by Engineer to obtain
dry and stable wofking¥ platform for placement of concrete. Unless otherwise approved by
Engineer, 2 inchsthick mud slabs shall be provided between free-draining fill and concrete as
detailed.
C. Provid po; ?Jarrier between subgrade and building floor slabs where noted, overlap joints
minj % inches.
D. move standing water, ice, mud, and foreign matter before placing concrete.
3.0 A€ING CONCRETE
Notify Engineer 24 hours in advance of placing operations.
B. Place concrete, except as modified herein, in accordance with ACI 304R.
C. Concrete will not be allowed to drop freely where reinforcing will cause segregation of mix.
1. Superplasticized Concrete: 10 feet maximum drop.
2. Other Concrete: 5 feet maximum drop.
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3.05

If pumping used, do not use aluminum piping for delivery system.

When placing concrete temporarily halted or delayed, provide construction joints as shown
and as specified.

Place in lifts not exceeding 24 inches and compact with internal mechanical vibrator
equipment.

Minimum of 2 hours shall elapse after depositing concrete in columns or walls before
depositing concrete in adjoining beams or slabs.
; but

If in process of pouring wall, pour is stopped unexpectedly, leave surface of jointAe
rough. Roughened surface shall have amplitude of 1/4 inch minimum. In olding

structures, before depositing new concrete against hardened concrete, retight

Provide bonding agent between new and hardened or existing co where shown.
Existing concrete shall be sandblast cleaned to remove all foreign j to expose the
coarse aggregate, and result in a roughened surface with minimu ude of 1/8 inch.

hour or more, evaporation retardant shall be used in accor manufacturer’'s written

When hot and/or wind conditions will result in evaporation of 9.2 ds per square foot per
wi
recommendations to minimize plastic shrinkage craclqn

JOINTS bb\

A.

Unless otherwise noted, construction wn are optional. Joints not shown on
Drawings shall be approved by Engmeer e to miss splices in reinforcement.

Limit size of concrete pours. Ma th of wall and slab pours shall not exceed 60.
Before concrete placed, co rl&
wetted. Remove standing w

Locate construction joj s@ﬂoors within middle third of span. Construction joints in floors
supported by walls located at center of wall.

joints shall be cleaned, laitance removed, and surface

Construction joints in beams shall be offset minimum distance of 2 times width of intersecting
beam.

Locate tica:; joints in walls a min of one-half wall height from corners or other intersecting
wal mid point between corners or intersecting walls. Locate horizontal joints in walls
e middle third of wall height.

%
G@ ms shall be placed monolithically as part of slab system, unless detailed otherwise.

Construction joints shall have roughened surfaces. Roughened surface shall have amplitude
of 1/4 inch minimum.

Make control joints in slabs on grade of preformed control joint strips set flush with finished
surface, by construction joint, by tooled joint, or cut 1/4 inch wide joints with diamond saw
within 12 hours after placement.

1. Cut alternate reinforcing bars or wires crossing joint.
2. Control joints shall be minimum 1/4 depth of slab.
3. Fill construction joint, tooled joint, and sawed control joints with epoxy joint filler.
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J.

4. Unless otherwise indicated, spacing of control joints shall not exceed 24 feet in each
direction.

Install premolded joint filler where noted in accordance with manufacturer’s
recommendations. Joint filler shall be compatible with sealant and suitable for intended
purpose.

3.06 WATERSTOP

A.

B.

Provide waterstop in construction joints in:

1. Walls and slabs separating dry interior from earth or liquid. Q%
2. Exterior walls and slabs of liquid holding tanks. %

3. Slabs above occupied areas. O

4. Other locations shown on Drawings.

Install in accordance with manufacturer's recommendations. Secur
rings or grommets spaced maximum 12 in. on center and withj
bottom and top of waterstop to adjacent reinforcements prior to

as required to prevent deflection or misalignment during the c§cre

rsyop utilizing hog
iy of edge. Wire tie
ete placement. Secure
lacement.

Splice joints in waterstop to form continuous watertight . Splice in accordance with
manufacturer's recommendations. Spark test joints % d by Engineer.

Use gasket type waterstop only where noted. op RX and MC-2010MN gasket type
waterstops shall be glued and nailed to subst'r&

3.07 EMBEDDED ITEMS Q

A.

Cast pipe and other embedded i rréyconcrete as placement progresses. Do not provide
blockouts.

Following restrictions shall b@ered to, unless otherwise noted.

1. No duct, conduit, pi @r fitting placed vertically shall be larger in cross-sectional area
than 4% of colu % which it is placed.
2. Duct, conduit, @nd fittings, when placed within slabs or walls

a. larger than 1/3 thickness of slab or wall.

b. Shall be placed within the middle 1/3 thickness of slab or wall where possible.

C. @aﬂ not be placed closer than 3 outside diameter clear from each other when
rallel.

5\, all cross each other at right angles.

e. Shall be secured to prevent shifting or “floating” during concrete placement.

O . Multiple conduits shall not cross each other at the same location.
g

Except for conduits that must run up a column, keep conduits a minimum of 2 to 3
feet away from columns.

h. Where conditions require conduit to be tied to the inside face of the reinforcing mat,
the conduit shall be galvanized steel or PVC, shall not be tied directly adjacent to a
parallel reinforcement bar, and shall be placed 3 outside diameter clear away from
the parallel reinforcement bar.

3. Reinforcing steel shall be in place before embedded items placed and reinforcing cut or
removed shall be replaced with additional reinforcing as indicated.
4. Do not pass sleeves through columns without Engineer’s approval.
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C. Do not place ducts, conduit, and pipes in slabs on grade. Place minimum 4 inches below slab.

D. Setitems such as bolts, anchors, piping, and frames in concrete as shown.

E. Place items constructed of dissimilar metals to avoid physical contact with reinforcing. Secure
item and reinforcing to ensure they will not shift and come into contact during concrete
placement. Contact between reinforcing steel and other metal, other than bare, coated, or
plated carbon steel not permitted.

3.08 REPAIR OF SURFACE DEFECTS

A. General: Q%

Prior to starting repair work, obtain Engineer's approval of proposed r@gchniques

1.
and materials.

2. Method of repair shall not adversely affect the appearance of the fini ructure.

3. Develop repair techniques on portion of as-cast surface selected A giheer. Surface of
repair remaining exposed to view shall match color and texture of\adjécent surfaces.

4. Prepare surfaces, apply and install materials, and cure as ommended by material
manufacturers.

B. Tie Holes: Fill plastic cone snap tie holes with Patchigg 1Eill taper tie through-bolt form

C. Defective Areas:

tie holes with Non-Shrink Grout. t \
[ ]

1.

2.

Remove honeycombing, stone pocket lls, and other defective concrete down to
sound concrete. If chipping required, ke edges perpendicular to surface. Do not
feather edges.

Fill defective area with Patc%@%r

D. Leaks or Wet Spots:

1.

2.

Inject, patch and re bwas where leaks or wet spots have occurred inside dry
structures. @

Inject, patch an %ir areas where leaks or wet spots have occurred in wet wells,
basins, tanks, @‘t er structures which are to hold water in accordance with Section 03
08 10.

3.09  FINISHING S@AND FLATWORK

A. SIaK@eS:

Description | Concrete Finish
ces to Receive Grout or Topping Float
bmerged and Buried Slabs Float
Sealer Applied Floors and Slabs 3 Trowelings
| Exterior Exposed Slabs Float and Broom Finish
| Exterior Stairs and Walks Float and Broom Finish
| Interior Stairs | Troweling and Broom Finish

B. After placement, screed concrete with straightedges, power strike-offs or vibrating screeds.

C. After screeding, bull float or darby surfaces to eliminate ridges and to fill in voids left by
screeding.

Donohue & Associates, Inc. 03 30 00-11 CAST-IN-PLACE CONCRETE
Project No. 13852 (Phase 1) Bid Doc. No. 21-408



Float:

1. Use magnesium or aluminum hand floats or power floats with slip on float shoes.
2. Float finish shall result in uniform smooth granular texture.

Trowel:

1. Use steel trowels.

2. Use power or hand troweling.

3. Final troweling shall be by hand and continue until concrete surface consoli % to
uniform, smooth, dense surface free of trowel marks and irregularities.

Broom Finish: Use fine, soft-bristled broom and broom at right angles to dire@% traffic to

. give nonskid finish approved by Engineer.
. Floor Sealer: 0&

1. Apply in accordance with manufacturer’s written instructions.

2. Apply first cost after final troweling, surface water glaze has disSipated, and when surface
is hard enough to sustain foot traffic on same day as po

3. When floor has been water cured, apply first coat, af has been completed. Apply

within one day of floor being dry enough for applicati
4. Apply second coat after Work completed and readyfor occupancy.
For special coatings or finishes, see room fim's&

Tolerances: Q
1. Concrete slabs shall be withi &ch of 10 foot straightedge in all directions except
where slabs are dished for @a Deviations from elevation indicated shall not exceed

3/4 inch.
2. Pitch floor to floor drainmmum 1/8 inch per foot or as shown. Pitch bottom of slab or
beam to match top sl aintain thickness or depth indicated. As an alternate, bottom

dule.

of slab or beam m laced level provided that min thickness or depth is maintained.
3.10 FINISHING FORMED @CRETE
A. As-Formed Ei '- Finish resulting directly from formwork for surfaces which will be hidden
from view D rth, submergence in water, or subsequent construction.
1. surface defects as specified herein.
re joint marks or fins on submerged surfaces exceed 1/4 inch, grind smooth.
oth Finish: Interior concrete surfaces permanently exposed to view and concrete
rfaces scheduled to be coated.

1. Repair surface defects as specified herein.

2. Grind joint marks and fins smooth with adjacent surface. Remove stains and rinse.

3. Dampen concrete and paint entire surface with Cement Grout. Work grout into surface
with suitable float. When grout has set to where it will not be pulled out of holes or
depressions, brush off surface with burlap or carpet.

4. Prepare surface to be coated in accordance with Section 09 96 00 and coating
manufacturer’'s recommendations.
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C. Rubbed Finish: Exterior concrete surfaces permanently exposed to view extending to 6 inch
below finished grade or liquid level.

1. Repair surface defects as specified herein.

2. Grind joint marks and fins smooth with adjacent surface. Remove stains and rinse.

3. Apply heavy coat of Finishing Grout. After first coat has set, apply second coat. When
second coat has set, float to uniform texture.

4. Follow manufacturer’s written recommendations.

5. Finish color shall be gray unless noted otherwise. Owner shall select final finish color of
concrete

311 PROTECTION AND CURING @:
A. Protect concrete from frost and keep moist for min curing period of 7 days a@ ement in

accordance with ACI 308.

B. Formed Surfaces: 0&

1. Wet cure by spraying surfaces as frequently as drying co @ S may require to keep
concrete surfaces moist.

2. Surfaces may be cured by leaving forms in-place. For v surfaces, apply water to run
down inside of forms, if necessary, to keep concrete i

3. After forms are removed, wet cure for re a% curlng period or apply curing
compound.

4. Do not use curing compound where mo out, concrete, or other coatings or
adhesives will be applied.

C. Flatwork:

1. Cure using curing compoun m

2. Do not use curing compo ere mortar grout, concrete, or other coatings or
adhesives will be applle

D. Curing Compound:

1. Apply curing co %d at uniform rate sufficient to comply with requirements for water
retention as s and as measured in accordance with ASTM C156.

2. Cover areas subjected to direct sunlight with ambient temperature expected to exceed
80°F avithy\White pigmented compound, other surfaces may be covered with fugitive dye
compolig

E. Pro @m damaging mechanical disturbances, load stresses, heavy shock, and excessive
vibrai
F &ect finished concrete surfaces from damage caused by construction equipment,

aterials, and methods, and from rain or running water.

Do not load self-supporting structures to overstress concrete.

3.12 REMOVAL OF FORMING AND SHORING

A.

Do not remove forming or shoring until member supported has acquired sufficient strength to
safely support own weight and any imposed loads. Forming shall remain in place for at least
min time recommended by ACI 347. In addition, forming for horizontal members shall remain
in place minimum 7 days. In no case shall forming for horizontal members be removed before
concrete has reached 70% of specified design strength.
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3.13

B.

Reshore areas as required to carry additional imposed loads.

FIELD QUALITY CONTROL

A.

Obtain samples of concrete in accordance with ASTM C172. Place cylinders on-site where
they can be stored under conditions similar to concrete they represent without being disturbed
for first 24 hours.

Make slump tests daily and when requested by Engineer, in accordance with ASTM C143.
Make slump tests from same load from which strength tests are made.

Make air content tests daily and when requested by Engineer, in accordance W@TM
C231. Make air content tests from same load from which strength tests are made

If measured slump or air content falls outside specified limits, make check te @mdiately on
another portion of same sample. In event of second failure, concrete sh8 @ considered to
have failed to meet requirements of Specifications and will be rejected

Make strength test for each of the following conditions for each cl@ncrete

1. Each day’s pour.

2. Each change of source.

3. Each 100 cubic yards poured. ¢ Q

Strength test for each class of concrete consi cured standard cylinders made from
composite samples secured from same load crete in accordance with ASTM C172.
Make compressive strength tests on 1 cylinde 7 days and 2 cylinders at 28 days. Test

results at 28 days shall be average streng 2 Specimens as determined in accordance with
ASTM C39. Test remaining cylinder if §de.

1. When temperatures are e o fall below 45°F within 48 hours after concrete
placement, make 2 additional®¢ylinders and cure in the field under conditions similar to
concrete they represent. st 1'cylinder at 7 days and the other at 28 days.

Strength of concrete co E d satisfactory if following requirements met.
f

1. Average of aI 3 consecutive strength tests equal or exceed specified 28-day

compressive, stre

2. No |nd|V|d@trength test falls below specified 28-day compressive strength by more
than ds per square inch.

If anal of strength tests indicate above requirements are not being met, make immediate
adj ms to mix design and make additional tests as required by Engineer to determine
of concrete in-place in portion of structure represented by deficient cylinders. If tests
Work in-place is not in conformance with Specifications, Engineer will determine if Work
place is adequate for intended use. If Work in-place is determined to be inadequate,
ontractor shall follow such remedial or replacement measures which Engineer may require.
Contractor shall bear costs associated with testing, engineering analysis, remedial work, and
replacement required under terms of this paragraph.

END OF SECTION
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SECTION 03 40 00
PRECAST CONCRETE
PART 1 - GENERAL
1.01 SUMMARY

A. Provide precast prestressed concrete roof members where shown on the Drawings, as
specified herein, and as needed for a complete and proper installation.

1.02 REFERENCES

A. ACI: American Concrete Institute Q:
B. PCI: Precast Concrete Institute &

C. ASCE: American Society of Civil Engineers

1.03 SYSTEM DESCRIPTION : ;

A. Precast manufacturer shall be responsible for stru
prestressed components and connections between mg nts.

sign of individual precast
B. Design, reinforce, and prestress units as reguir Cl 318, PCI Design Handbook, local
building code, and as specified herein.

C. Design and provide members capable ofm)rting superimposed loads shown on Drawings
including following:

1. Roof Live Load: 20 pounds p@re foot.

2. Roof Snow Load:

a. 30 pounds per sq ot snow.
b. Increased sno% (drift) in accordance with ASCE 7. See drawings for snow drift
diagram.

Roofing D Load: 10 pounds per square foot.

Roof an ilimg mounted mechanical equipment and piping.
Dead L Weight of the structure plus additional loads as noted.
Loa

Wi : Vult = 120 miles per hour, Vasd = 93 miles per hour.
¢ Load in accordance with ASCE 7.
[ combinations in accordance with ASCE 7 or ACI 318.

D@ide 1-1/2 hour UL fire resistance rated units unless otherwise noted.

Nook~w

w0

Conform to the shapes indicated.
1.04 SUBMITTALS
A. Shop Drawings:
1. Content:

a. Dimensions.
b. Design loads.
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Design camber.

Fabrication details.

Details of inserts, anchors, connections, accessories, joints, and openings.
Chamfer and radius of corners.

Reinforcement and tendons.

Welds.

Finishes.

Lifting positions and devices.

T Tsae@moao

2. FErection drawings including piece numbers and table referencing piece numbers to
standard unit designations.
3. Stamped by Structural Engineer registered in State of Illinois.

B. Product Data: Q%

1. Catalog or table information for standard precast units. &

C. Miscellaneous Submittals:

D. Submit in accordance with Section 01 33 00.

QO
1. Evidence of certification or experience qualifications, whe re&\ed by Engineer.
Y
1.05 QUALITY ASSURANCE &
A. Conduct testing in accordance with PCI MNLﬁ@
1.06 DELIVERY, STORAGE, AND HANDLING

A. Follow manufacturer’s written in @&fer handling and storage.

B. Store units at the job site i manper to prevent cracking, distortion, warping, staining, and
other physical damage, and i anner to keep markings visible.

C. Lift and support the unj @ at designated lifting points or supporting points as shown on the
approved Shop Drawi %

PART 2 - PRODUCT@@
2.01 MANUFAC@?E S
A. Firm ecializing in providing precast prestressed concrete products and services normally
ciated with industry for at least 3 yrs.

anufacturers meeting requirements of PCI MNL-116.

C. Manufacturers may be required to submit written evidence showing experience, qualifications,
and adequacy of plant, facilities, and ability to perform Work.//

2.02 MATERIALS
A. Portland Cement: ASTM C150, Type I, 11, or 111

B. Admixtures:
1. Air-Entraining: ASTM C260.
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2. Chemical: ASTM C494, non-corrosive and chloride free.
C. Aggregates:

1. ASTM C33.

2. Natural materials.

3. Maximum 3/4 inch.

D. Water: Potable.

E. Reinforcing Steel:

2. Welded Wire Fabric: ASTM A185.
3. Fabricated Steel Bar Mats: ASTM A184.
F. Fiber Reinforcement: 0&
1. Manufacturers: Q
a. W.R. Grace & Co. %

1. Deformed Steel Bars: ASTM A615, Grade 60. %Q

b. Fibermesh Co. °
c. Euclid Chemical Co.
2. 1/2inch to 3/4 inch collated fibrillated virg.in ylene fibers.
3. ASTM C1116 Type III.
G. Tendons: Uncoated, stress-relieved strand, M A416, Grade 250K or 270K. Low relaxation
strand conforming to Supplement 1 mag@e used.
H. Anchors and Inserts: O
1. ASTM A36 or ASTM A3 anufacturer’s standard primer.
2. Types as indicated o awings or as approved by Engineer.

I. Cement Grout: On%@)rtland cement and 3 parts sand.

J. Bearing Pads:

1. HoIIov%@ Plank: 1/8 inch thick tempered hardboard or high-density plastic.
K. We @st: AWS D1.1.
L. Nnt Sealants and Accessories: Conform to requirements of Section 07 92 00.

2.0 ESIGN

Mix design shall be in accordance with manufacturer's recommendations.
B. Concrete Properties:

1. 28-Day Compressive Strength:

a. Minimum 4000 pounds per square inch for hollow core plank.

2.04 FABRICATION
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m

G.

Formwork:

1. Construct forms to maintain units within specified tolerances with radius or chamfer
corners.

2. Locate lifting devices to not harm appearance of unit in finished position.

3. Form treatments or curing compounds shall not contain ingredients which might stain
concrete or reduce bond with subsequent coatings, finishes, etc.

Reinforcement:
1. Pretension tendons in accordance with PClI MNL-116. @ :
2. Provide reinforcement necessary to resist applied loads, handling and erectio%

oid contact of

Locate lifting devices to not harm appearance of unit in finished position@vc

Accurately and rigidly position embedded items during concrete plac
dissimilar metals.

Batch, mix, and handle concrete in accordance with ACI and RCI reeggmmendations.
&

Detensioning: b\'

1. Detension units after concrete has reachég @e strength in accordance with design.

Cure units in accordance with PCl| MNL-116.

2. If heat cured, perform detensioning whil is still warm.
3. Detension tendons in gradual sequenc revent shock and unbalanced loads.

Finishes: &
1. Unexposed Areas: As c?t. &
2. Interior Exposed Fac@ of Plank (Dry Cast Units):

a. Cast agains ete or steel casting beds maintained in accordance with industry
practice. 6

b. Surfacesholes, chips, and spalls shall not exceed 1/4 inch.

i d offsets and finish shall not exceed 1/8 inch.

3. Pe nently exposed surfaces shall be consistent in appearance over entire area. Spotty
@g not accepted.

NField coated / stained as specified in section 09 96 00.

inch at any point.

F brication tolerances shall conform to requirements of PCI MNL-116.
1. Edges of units shall be true and parallel and not vary from a straight line more than 1/8
2

. Edges shall be parallel within maximum variation of 1/8 inch at any point.
3. Faces shall not vary from flat plane more than 1/8 inch at any point.
4. Maximum warpage prior to installation shall not exceed that which can be corrected
during installation.

2.05 ANCHORS, HOLES, AND FRAMING
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2.06 CLOSURES

Provide pipes, sleeves, inserts, weld plates, anchor plates, anchor bolts, bolts, concrete
anchors, and other embedded items shown and as required. Place dissimilar metals to avoid
physical contact between them.

Furnish inserts, plates, fastening devices, and anchors to be set in supporting structure.

Provide anchor straps, plates, angles, bolts, and other items as required to connect individual
members to each other and supporting structure.

Holes shall be formed during manufacture of units, or field cut or cored. Location shall be
coordinated with manufacturer. Do not cut tendons without manufacturer's consent! ver
cutting will not be allowed. Edges of holes shall be neat and square, spalled edge [ )NGt be
allowed. %

Large Openings: Q

1. Design and provide steel headers.
2. Reinforce units adjacent to units with large openings to supp ional dead and live
load caused by opening.

At holes and along cut edges of hollow core units, exposed shall be grouted solid within

6 inches of hole or cut edge. ° Q
Provide precast concrete closure panels betﬁ@ns of tees.

A.
2.07 SOURCE QUALITY CONTROL Q
A. Comply with applicable requirem t@&l MNL-116.

1. Make one compression fe t&ech day’s production of each type of member.

2. Test cylinders and abso - specimens shall be cast from the same materials and by
the same methods a@ precast units, and shall be cured in the same manner as the
precast units.

3. Compression te conform to ASTM C39.

B. Failure of any ber to come within tolerances specified herein shall be cause for rejection.

PART 3 -

EXECUTlom

3.01 SURFA;@NDmONs

A.

amine the areas and conditions under which work of this Section will be performed.

q ect conditions detrimental to timely and proper completion of the Work. Do not proceed
1: til unsatisfactory conditions are corrected.
3.02 N

STALLATION

A. Erect units in accordance with manufacturer’s written instructions.
B. Do not bear units on cast-in-place concrete or masonry construction until support has reached
80% of design strength.
C. Provide bearing pads set on level and uniform bearing surfaces.
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D. Do not place warped, cracked, or broken units.

E. Ends of units may be saw cut if required for proper clearance. Do not break units with
hammer to produce proper clearance.

F. Set units straight, level, plumb, and square.

G. Provide temporary supports and bracing as required to maintain position, stability, and
alignment until units are permanently connected.

H. Perform welding in accordance with AWS D1.1 and AWS D1.4.

I.  Remove lifting devices and grout flush with adjacent surface. %Q

J. Repair damaged surfaces to match adjacent surfaces.
K. Connect and anchor units to each other and other structural ele @shown and in
accordance with approved shop drawings. 6

L. Anchor hollow core units to supporting members as shown, Whg approved by Engineer,
anchors may be drilled and grouted into supporting structure

M. Erection Tolerances: E \Q

1. Roof Plank: .
a. Alignment between units and al structural elements: Maximum 1/8 inch per
10 feet, vertical and horizontal.
b. Elevation between adjacent r(&or loor members: Maximum difference 3/4 inch at
any point.
c. Gaps between adjacent loor units: Maximum 1/4 inch.

3.03  GROUTING, POINTING, AND C@ING

A. Roof Units: Grout joint @en hollow core floor and roof units from top of unit, and finish on
underside before ha as follows:

1. 0 be exposed or painted as finished ceiling: Rake joints 1/2 inch deep and fill
inish smooth.
2. d areas and areas with suspended ceilings: Rough formed or rough broomed.
3. Tr | top of grout joints on roofs smooth to prevent unevenness interfering with placing
, ausing damage to, insulation or roofing. Slope due to differential elevations shall
&exceed 1:12.

3.04 C@NG

Clean exposed surfaces with water, rinse thoroughly.

END OF SECTION
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SECTION 03 53 00
CONCRETE TOPPING

PART 1 - GENERAL

1.01

1.02

1.03

1.04

1.05

PART 2

2.01

SUMMARY
A. Cast-in-place concrete topping leveling grout in tanks.
REFERENCES

A. ASTM: American Society for Testing and Materials %

B. ACI: American Concrete Institute
SUBMITTALS 0
A. Test Results: Q

1. Topping test results. %
[ ]
B. Miscellaneous Submittals: Q

1. Statement by topping supplier giving soyrce aterial certificates, and proportions by
weight of cement, fine and coarse aggrega& admixtures.

C. Submit in accordance with Section 01 % \
QUALITY ASSURANCE %{O
A. Testing shall be provided b ntragtor in accordance with Section 01 45 29 and this section.

B. Perform slump tests (Aw 43), air-entrainment tests (ASTM C231), and compressive
strength tests (ASTM Q% d ASTM C39) daily.

PROJECT / SITE CONﬁész

(/
A. At time of\plaegment, difference in temperature between topping and receiving surface shall
not exceed MQF.

- PROD@
M ALS
ortland Cement: ASTM C150, Type Il, except tricalcium aluminate (CsA) content shall not
exceed 12%.
B. Aggregate:
1. ASTM C33.
2. Fine aggregate shall be natural sand.

3. Coarse aggregate shall be crushed stone or gravel, Size 8 (3/8 inch maximum).

C. Epoxy Bonding Agent: In accordance with Section 03 30 00.
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D. Air-Entraining Admixture: ASTM C260.
E. Chemical Admixtures: ASTM C494, non-corrosive and chloride free.
F. Fiber Reinforcement:
1. Manufacturers:
a. W.R. Grace & Co.

b. Fibermesh Co.
c. Euclid Chemical Co.

3. ASTM C1116 Type IlI.

2.02 MIXDESIGN &

2. 1/2 inch to 3/4 inch fibrillated virgin polypropylene fibers. %Q

A. Mixture:

1. 590 pounds per cubic yard minimum cement. Q
2. Fine and coarse aggregate as required.

3. Air content: 7+19%. ° Q%

28-Day Compressive Strength: 4000 pounds pe q@i ch.

B.
[ J

C. Slump: 2 to 4 inches. High range water reduc&x be used to increase workability.
D. Fly ash may be substituted for part of cie accordance with Section 03 30 00.
E. Topping shall be fiber reinforced&Q

1. Dosage Rate: 1-1/2 pou per’Cubic yard minimum.

2. Super plastizer admixtur uired.

3. Use in strict accorda manufacturer’s written recommendation and ASTM C94.

PART 3 - EXECUTION 0\5

3.01 SURFACE PREPA@@N

A. Surface sw free of oil, grease, paint, or other foreign materials that will reduce bond.
B. For@labs:
Q;&Acid etch surface with muratic acid.

Wet surface before applying acid to dilute and distribute acid.
As soon as foaming has stopped, flush surface with water until it reacts neutrally to pH
paper.

C. Bonding to Base:
1. Thoroughly wet surface just prior to placing topping. Remove standing water.
2. Broom thin coat of neat cement grout into surface.
3. Inlieu of neat cement grout, delete acid etching required above and apply bonding agent
in accordance with manufacturer’'s recommendations.

3.02  PLACING AND FINISHING
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A. Placing:

1. Place topping, except as modified herein, in accordance with ACI 304R.
2. For tank slabs screed in-place with assistance of equipment.

B. Finishing:

1. Float and 2 trowelings required.
2. Finish to smooth surface free from defects and blemishes.

3.03 PROTECTION AND CURING

A. Comply with requirements of Section 03 30 00. Q:

END OF SECTION 0&
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SECTION 03 62 00
NON-SHRINK GROUTING
PART 1 - GENERAL
1.01 SUMMARY
A. Cement based grout for setting equipment base plates.
1.02 RFERENCES

)
A. ASTM: American Society for Testing and Materials %Q
1.03 SUBMITTALS Q
A. Product Data: 0&
1. Manufacturer’s literature. Q

B. Submit in accordance with Section 01 33 00.
PART 2 - PRODUCTS b
2.01 MATERIALS b

A. Manufacturers: Q\

Five Star Grout by Five Star Produ&lnc.

SET Grout by BASF.

Duragrout by L&M Construct micals, Inc.
. SikaGrout 212 by Sika %’

B. Grout:

Preblended, C(@ased, nonmetallic, nongas forming, nonshrink and shall not bleed.
S

PR

1.

2. Comply with A 1107 and CRD C621, Grade B.

3. Moderate flUidity.

4. 5000 er square inch minimum compressive strength.

C. Water:@able.

PART 3 - E%&ON

3.01 P ARATION

A. Clean grout contact surfaces of oil, grease, scale, and other foreign matter.

B. Chip away unsound concrete leaving surface rough but level.

C. Clean base plates, rails, anchors, bolts, etc. in contact with grout of oil, grease, dirt, and
coatings.

3.02  MIXING AND PLACING

A. Mix and place in accordance with manufacturer’s written instructions.
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B. Provide forming materials where necessary to retain grout until hardened.
C. Work grout from one side. Avoid trapping air under base plate.

D. Do not load grout until it has reached a minimum of 3000 pounds per square inch
compressive strength.

3.03 CURING

A. Cure as recommended by grout manufacturer.

%
Q
END OF SECTION Q%
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SECTION 04 21 13
BRICK MASONRY
PART 1 - GENERAL
1.01 SUMMARY

A. Provide clay brick masonry where shown on the Drawings, as specified herein, and as
needed for a complete and proper installation.

1.02 REFERENCES @ :
A. ASTM: American Society for Testing and Materials Q:
B. ACI: American Concrete Institute &

1.03 SUBMITTALS

A. Shop Drawings: ;

1. Source, material certificates, and proportions by, wei ement, fine aggregate, and

admixtures for mortar. \
B. Product Data: bb

2. Flashing manufacturer's literature.
3. Weephole manufacturer's literatur

C. Samples: &Q
1. Brick. b
2. Flashing.

D. Test Results: :; )

1. Mortar test@ults.
E. Miscellan&@ubmittals:

1. I certification for brick units. Test data shall not be more than 5 years old.

1. Brick cleaner manufacturer's Iiteratur@

F. \ﬁmerican Iron and Steel Compliance Certification:

This project is being funded by the Clean Water State Revolving Fund that requires that
all of the iron and steel products used in the project to be produced in the United States
(“American Iron and Steel Requirement”). The Contractor and his/her suppliers shall
comply with Section 436 of federal H.R. 3547. These requirements apply to and are
binding to the Manufacturer of the products specified in this Section unless variance or De
Minimums documentation has been submitted by the Contractor.

2. The Manufacturer shall provide with the shop drawing submittal one signed and dated
Certification Letter (a sample copies of which are provided in the Appendix). The
Certification Letter shall demonstrate compliance with Section 436 of federal H.R. 3547.
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G. Submit in accordance with Section 01 33 00.

1.04 QUALITY ASSURANCE

A. Testing:

1. Testing shall be provided by Contractor in accordance with Section 01 45 29 and this
section.

2. Before construction starts, tests shall be made on laboratory prepared mortar using job
materials and proportions. Results shall conform to ASTM C270.

3. Before construction starts, test job-mixed mortar in accordance with ASTM %nd
correlate results with laboratory prepared mortar. Perform consistency, water- c%w , air-
content, and compressive strength tests. %

4. During construction, test mortar weekly in accordance with ASTM C780.

B. Sample Panel: &

1.

2.
3.

4,
5.

6 feet long by 4 feet high panel showing:

a. Face brick, calcium silicate masonry units (rock @oth face) and concrete

masonry units.
Color range.

Texture range. Q
Bonding. b\'
Mortar color.

Tooled joints.

g. Quality of workmanship.

~ooowT

Do not start Work until Engineer h ccepted sample panel.

Use panel as standard of co p Fallure of masonry work to meet or exceed quality
of work depicted by sample aII be cause for rejection.

Do not destroy or move g ne il Work completed and accepted by Owner.

When approved by Engin Q sample panel may be incorporated into finished work.

1.05 DELIVERY, STORAGE, AI&%@\IDLING

A. Store masonry uni ove ground on level platforms which allow air circulation under the

stacked units. @
B. Cover anct against wetting prior to use.

1.06 PROJE@TE CONDITIONS

A. Id Weather Protection:

Temperature of masonry units shall not be less than 32°F when laid.

When air temperature falls below 40°F or when temperature of masonry units is below

40°F:

a. Remove visible ice on masonry units before unit is laid.

b. Heat mortar sand or mixing water to produce mortar temperature between 40°F and
120°F.

c. When air temperature is between 25°F and 40°F, completely cover masonry by
covering with weather resistant membrane for 24 hours after construction.
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d. When air temperature is between 20°F and 25°F, use heat sources, install wind
breaks when wind velocity exceeds 15 miles per hour, and completely cover masonry
with insulating blankets for 24 hours after construction.

e. When air temperature is below 20°F, provide enclosure and use heat source to
maintain temperature within enclosure above 32°F for 24 hours after construction.

B. Hot Weather Protection:

1. When air temperature exceeds 100°F, or 90°F with wind velocity greater than 8 miles per
hour:
b. Set units within 1 minute of spreading mortar.
PART 2 - PRODUCTS
2.01 MORTAR AND GROUT 0&
A. Materials: %Q

a. Do not spread mortar more than 4 feet ahead of masonry. : @

Portland Cement: ASTM C150, Type I.

Masonry Cement: ASTM C91, Type S. ° Q

Lime: Hydrated lime, ASTM C207, Type S. \N

Sand: ASTM C144, acceptable in color, 10% 0. 100 sieve.

Water: Potable. °

Coloring Pigments: Commercial iron oxialx nganese dioxide, or chromium oxide of
color selected by Engineer.

Do not use antifreeze compounds.

Do not use water repellant admixtu&

oukhwhpE

© N

B. Proportions: ASTM C270, prope&@ificaﬂon Type S (1800 pounds per square inch).

2.02 BRICK MASONRY UNITS

A. Face Brick: %
1. Standard size @onforming to ASTM C216, Grade SW, Type FBX.

2. Provide sp Is shapes where indicated on Drawings, and as required for complete and
propeki ion.
3. Faceb hall be Browerston standard modular brick 85/15 Vertex STD.

@Ior: Buffs and tans. Very light flashed.
203 W LE MATERIAL
anufacturer:
1. William Goodco Brick Vent by William Products, Inc.

B. Offset "T" shape brick vent with vertical leg, slotted to allow air passage while preventing
water passage and top flap designed to keep mortar out. Vent shall be designed for full
height of brick.

2.04 MORTAR CATCHER

A. Manufacturers:

Donohue & Associates, Inc. 04 21 13-3 BRICK MASONRY
Project No. 13852 (Phase I) Bid Doc. No. 21-408



1. Mortar Trap by Hohmann & Barnard, Inc.
2. MortarNet by Mortar Net Solutions.

B. Mesh material placed in the wall cavity to prevent mortar droppings from blocking weep holes.
2.05 FLASHING

A. Rubberized asphalt sheet flashing with metal drip edge.

B. Sheet Flashing:

Perm-A-Barrier as manufactured by W. R. Grace & Co.

1. %Q
2. Dur-O-Barrier as manufactured by Dur-O-wall.
3

A self-sealing, self-healing, fully adhered composite flexible, self-adhesiveycold applied
sheet consisting of a minimum of 32 mils of rubberized asphalt bo an 8 mil high
density cross laminated polyethylene film.

C. Metal drip edge shall be 26 gauge 304 stainless steel sheet. Dri e shall be minimum 2 %2
inches wide with 5/8 inch 135 degree drip and minimum 1/4 ingh herj along outside edge.

D. Accessories: Primer, conditioner, adhesive, and mastic e with the sheet flashing as

recommended by the sheet flashing manufacturer. t \

2.06 BRICK CLEANER b

A. Manufacturers:

1. Sure Klean. &

B. As recommended by brick manu&

PART 3 - EXECUTION b

3.01 SURFACE CONDITIONS @

A. Examine the area’@j conditions under which work of this Section will be performed.
Correct conditi detrimental to timely and proper completion of the Work. Do not proceed
@conditions are corrected.

until uns%
3.02 BRICK MASQNRY UNITS

A. Gen’é@

é\"dse only brick that are clean and free of dust and other foreign matter.
. Use masonry saws to cut and fit masonry units.
3. Set units plumb, true to line, with level courses accurately spaced, and with square angles
and corners.
4. Clean the top surface of foundation free from dirt and debris prior to start of installing first
course.
5. Where brick are moved or shifted, remove and lay again on fresh mortar.

B. Wetting:

1. Brick which have an initial rate of absorption (suction) greater than 30 grams per 30
square inch per minute, as measured in accordance with ASTM C67, shall be wetted prior
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to laying except when air temperature falls below 40°F or when temperature of units is
below 40°F.

2. Use wetting method which will assure each unit is nearly saturated but surface dry when
laid.

C. Unless otherwise shown on the Drawings, provide running bond with vertical joints located at
center of masonry units in the alternate course below.

D. Do not use chipped or broken units. If such units are discovered in the finished wall, Engineer
may require their removal and replacement with new units at no additional cost to the Oﬁfner.

E. Laying up: %Q

1. Place units in mortar with full bed and head joints.

2. Where brick laid against cast-in-place or precast concrete, provi
anchor slots at 2 feet on center, with dovetail anchors at 16 inches

3. Where brick laid against concrete masonry units, provide horizow'

accordance with Section 04 22 00.
F. Tooling: ; ,

1. Tool joints to a dense, smooth surface.

[ )
2. Unless otherwise shown on the Drawings, prov;%%Qof "concave" pattern throughout.

cal dovetalil
r.
inforcement in

3. Brush with soft brush to remove projecting mort

G. Provide expansion joints where shown. Confo etails shown.

H. Flashing: Q
1. Clean surface of masonry @d free from projections which might puncture or

otherwise damage flashing.
2. Install in accordance Awith
flashing system. b
3. Provide end dam at e d of flashing to funnel flow out of wall.
4. Turn up sheet ﬂas&ninimum of 8 inches and fully adhere to substrate.
5. Fully adhere sh hing to top of metal drip edge and cut off sheet flashing 1/2 inch
back from exteﬁce.

6. Incold or weather when flashing will not fully adhere to substrate, provide termination
bar ieallly anchored to substrate at top of flashing to secure flashing in place.

ufacturer's recommendations to provide continuous

I.  Providesweepholes by vents at base of flashings. Space not over 32 inches on center with a
mini f 1 weephole between openings. Keep weepholes and area above flashings free of

ort
J.éﬁﬁ into masonry rough frames, metal frames, lintels, anchors, anchor bolts, inserts,
eeves, brackets, etc.
Install insulation into cavities of exterior walls. Conform to requirements of Section 07 21 00.
L. Tolerances: Conform to requirements of ACI 530.1.
3.03 PROTECTION

A. Protect masonry from damage.
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B. Cover freshly laid masonry and walls not being worked on to prevent rapid drying and to
exclude rain and snow.

3.04 CLEANING
A. Clean as units are set and daily.
B. Remove surplus mortar and leave surface clean and finished.

C. Upon completion, visually inspect Work and point, or cut out and repoint all holes and
defective joints.

D. Thoroughly clean all brick surfaces to be left exposed in finished work. Use bri%gmer in
accordance with manufacturer’s recommendations. Acid shall not be used. Q

R
%Q
S

>
<

&
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SECTION 04 22 00
CONCRETE UNIT MASONRY

PART 1 - GENERAL
1.01 SUMMARY

A. Provide concrete unit masonry where shown on the Drawings, as specified herein, and as
needed for a complete and proper installation.

1.02 REFERENCES

A. ASTM: American Society for Testing and Materials Q:
B. ACI: American Concrete Institute &

1.03 SUBMITTALS

A. Shop Drawings: ;

1. Source, material certificates, and proportions by cement, fine and coarse
aggregates, and admixtures for mortar and ma & t.
2. Bar reinforcement shop drawings.
B. Product Data: °\b

1. Wall reinforcing and anchors manufaws literature.
2. Weephole manufacturer’s literatur

C. Test Results: &Q
1. Mortar test results. b

D. Miscellaneous Submitt @
1. Material certific@for masonry units. Test data shall not be more than 3 year old.
E. Americanyr Steel Compliance Certification:

1. Thiseproject is being funded by the Clean Water State Revolving Fund that requires that
I e iron and steel products used in the project to be produced in the United States
&merican Iron and Steel Requirement”). The Contractor and his/her suppliers shall
\-Eomply with Section 436 of federal H.R. 3547. These requirements apply to and are
inding to the Manufacturer of the products specified in this Section unless variance or De
Minimums documentation has been submitted by the Contractor.
2. The Manufacturer shall provide with the shop drawing submittal one signed and dated
Certification Letter (a sample copies of which are provided in the Appendix). The
Certification Letter shall demonstrate compliance with Section 436 of federal H.R. 3547.

F. Submit in accordance with Section 01 33 00.
1.04 QUALITY ASSURANCE

A. Testing:
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1. Testing shall be provided by Contractor in accordance with Section 01 45 29 and this
section.

2. Before construction starts, tests shall be made on laboratory prepared mortar using job
materials and proportions. Results shall conform to ASTM C270.

3. Before construction starts, test job-mixed mortar in accordance with ASTM C780 and
correlate results with laboratory prepared mortar. Perform consistency, water-content, air-
content, and compressive strength tests.

4. During construction, test mortar weekly in accordance with ASTM C780.

1.05 DELIVERY, STORAGE, AND HANDLING

A.

B.

C.

Store masonry units above ground on level platforms which allow air circulation @e; the

stacked units. %

Cover and protect against wetting prior to use.
Deliver decorative units packaged in manner to prevent damage. 0

1.06  PROJECT / SITE CONDITIONS :Q

A.

B.

P

Cold Weather Protection:

1. Temperature of masonry units shall not be Iess&%when laid.

2. When air temperature falls below 40°F or wh perature of masonry units is below
40°F: 6

a. Remove visible ice on masonry uhi e unit is laid.
b. Heat mortar sand or mixing WaEer oduce mortar temperature between 40°F and

120°F.

c. When air temperature n 25°F and 40°F, completely cover masonry by
covering with weather resistaft’membrane for 24 hours after construction.

d. When air temperature is bBetween 20°F and 25°F, use heat sources, install wind
breaks when wind :% exceeds 15 miles per hour, and completely cover masonry
with insulating bl tS for 24 hours after construction.

e. When air te re is below 20°F, provide enclosure and use heat source to
maintain t ure within enclosure above 32°F for 24 hours after construction.

Hot Weather P tion:

1. Wher&mperature exceeds 100°F, or 90°F with wind velocity greater than 8 miles per
h

}"Do not spread mortar more than 4 feet ahead of masonry.
Set units within 1 minute of spreading mortar.

RODUCTS

201 MORTAR AND GROUT

A. Materials:

1. Portland Cement: ASTM C150, Type |.
2. Masonry Cement: ASTM C91, Type S.
3. Lime: Hydrated lime, ASTM C207, Type S.
4. Aggregates:
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B.

a. Mortar: ASTM C144, acceptable in color, 10% passing No. 100 sieve.
b. Masonry Grout: ASTM C404.

5. Water: Potable.

6. Coloring Pigments: Commercial iron oxide, manganese dioxide, or chromium oxide of
color selected by Engineer.

7. Do not use antifreeze compounds.

Proportions:

1. Mortar: ASTM C270, property specification Type S (1800 pounds per square inc %

2. Masonry Grout: ASTM C476 (2500 pounds per square inch minimum). @

3. Use water repellant admixture in mortar for units exposed to earth 0% her in
accordance with manufacturer’s written recommendations. Do not use repellant

admixture for brick masonry.
CONCRETE MASONRY UNITS 0&

2.02
A. Hollow Lightweight Concrete Block: ASTM C90. Q
B. Hollow Normal Weight Concrete Block: ASTM C90.
[ )
C. Solid Block: ASTM C90, normal weight. t \Q
D. Provide fire rated units where noted.
[ J
E. Provide special block for corners, control4gi \,mbs, sills, lintels, bond beams, etc. Joints at
outside corners are not acceptable.
F. Provide bull nose edges where @d at all interior exposed vertical corners, including
door and window openings.
G. Block shall be manufactured@water repellant admixture.
2.03 REINFORCEMENT AND RS
A. Horizontal Joint Re‘@ement:
1. TrusszsMg @Ladder—Mesh, Ladder-Tri-Mesh, Ladder-Box-Mesh, Truss-Box-Mesh,
Adjusta @ adder, Adjustable Truss by Hohmann & Barnard, Inc.
2. 2 ok3 longitudinal 9 gauge galvanized rods welded to 9 gauge cross rods at 16 inches on
conforming to ASTM A82.
3. mlde special manufactured corner and wall intersection pieces.
Zinc coated.
a. Interior walls: ASTM A641, Class I.
b. Exterior walls: ASTM A153, Class B2.
B. Reinforcing Bars: Conform to requirements of Section 03 20 00.
C. Dovetail Anchor Slots and Anchors:
1. 20 gauge galvanized dovetail foam filled anchor slots compatible with anchors.
2. 16 gauge by 1 inch galvanized corrugated, dovetailed metal anchor straps. Where heavy
duty anchors are called for, provide 3/16 inch thick anchor straps.
3. Zinc coated in accordance with ASTM A153, Class B2.
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2.04 MORTAR CATCHER
A. Manufacturers:

1. Mortar Trap by Hohmann & Barnard, Inc.
2. MortarNet by Mortar Net Solutions.

B. Mesh material placed in the wall cavity to prevent mortar droppings from blocking weep holes.
2.05 FLASHING

A. Conform to the requirements of Section 04 21 13. %Q
2.06 EXTERIOR MASONRY SEALER Q
A. Manufacturers: &

1. Chemstop WB Heavy Duty by Euclid Chemical Co. Q
O

2. Infiniseal DB by W.R. Grace & Co.

B. Exterior breathable sealer compatible with water repeUar@

PART 3 — EXECUTION . b’b’
3.01 SURFACE CONDITIONS \

A. Examine the areas and conditions Lﬁaqr which work of this Section will be performed.
Correct conditions detrimental tosti d proper completion of the Work. Do not proceed
until unsatisfactory conditions arex¢otsected.

3.02 CONCRETE MASONRY UNITSb
A. General: q@

1. Use Iightweigh@k or normal weight block for interior partitions or backing for exterior
walls.

2. Use Ro eight block with water repellant admixture where exposed to earth or
weathe

3. La ly dry masonry units.

4, sonry saws to cut and fit masonry units.

5. &yunits plumb, true to line, and with level courses accurately spaced.
Clean the top surface of foundation free from dirt and debris prior to start of installing first
course.
Accurately fit the units to plumbing, ducts, openings, and other interfaces, neatly patching
all holes.

8. Keep the walls continually clean, preventing grout and mortar stains. If grout does run
over, clean immediately.

B. Unless otherwise shown on the Drawings, provide running bond with vertical joints located at
center of masonry units in the alternate course below. Acoustic block shall be laid stack bond.

C. Do not use chipped or broken units. If such units are discovered in the finished wall, Engineer
may require their removal and replacement with new units at no additional cost to the Owner.
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D. Laying up:

1. Place units in mortar with full bed and head joints where cells are to be filled with mortar
or masonry grout. Other masonry shall have face-shell bedding.

2. Align vertical cells of hollow units to maintain a clear and unobstructed system of flues.
3. Reinforce walls with continuous horizontal joint reinforcement spaced at 16 inches on
center. Reinforce parapets with continuous horizontal joint reinforcement spaced at 8
inches on center. Lap reinforcement minimum of 8 inches, and stagger laps minimum of
32 inches.
Bond intersections of walls with horizontal joint reinforcement, conform to details shawn.
Tie / reinforce cavity walls with horizontal joint reinforcement. %

4 dpvetail

o gk~

Where block laid against cast-in-place or precast concrete, provide vertic
anchor slots at 2 feet on center with dovetail anchors at 16 inches on center. %

E. Bar Reinforcement:

1. Provide reinforcement as shown on the Drawings.

2. Provide required metal accessories to ensure adequate alig f steel during grout
filling operations.

3. Unless otherwise shown, provide continuous bond beamgaro top of buildings at roof
bearing elevation. Reinforce with 2 No. 5 bars.

‘. Tooling &’Q

Tool joints to a dense, smooth surface.
Unless otherwise shown on the Drawings, joints of "concave" pattern throughout.
Brush with soft brush to remove projegti %prtar.

Cut mortar flush with surface on conce surfaces.

R NS

G. Provide control joints where sho .@brm to details shown.

H. Provide reinforced masonnAlintelsNever openings where noted and where steel lintels not
provided. Form lintels by usj ond beam units to match wall texture. Lintels shall bear on
masonry minimum 8 inch ond each side of opening. Openings 4 feet and less in width,
that do not have a li cheduled, shall have 8 inch high reinforced masonry lintels
reinforced with 2 No %s double steel angle lintels or W8 beam with ledge angle lintels per
details on drawings@ intels shall conform to requirements of Section 05 50 00.

I. Flashing:

1. Conform to the requirements of Section 04 21 13.

J. Buil&@ masonry rough frames, metal frames, lintels, anchors, anchor bolts, inserts,
!%ves, brackets, bearing plates, etc.

.Qstall insulation into cells of exterior walls. Conform to requirements of Section 07 21 19.
Tolerances: Conform to requirements of ACI 530.1.
3.03 GROUTING

A. Perform grouting in strict accordance with the provisions of ACI 530.1.

1. Spaces to be grouted shall be free of mortar droppings, debris, and loose aggregate.

2. Provide cleanouts at the bottom of each cell containing vertical reinforcement when pour
height exceeds 4 feet.
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3. Solidly fill vertical cells containing reinforcement with masonry grout.
4. Fill cores under lintels with masonry grout.
5. Consolidate grout at time of pour by puddling with a mechanical vibrator, filling all cells of
the masonry, and then reconsolidating later by puddling before the plasticity is lost.
3.04 PROTECTION
A. Protect masonry from damage.

B. Cover freshly laid masonry and walls not being worked on to prevent rapid drying and to
exclude rain and snow.

C. Brace walls until roof or floor system in-place. %6

D. Do not apply superimposed loads until completed masonry reaches desig h.
3.05 CLEANING

A. Clean as units are set, daily, and upon completion. Acid shall nothd.

B. Remove surplus mortar and leave surface clean and finishe

END OF SECTIOBS;\Q
\é\
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SECTION 04 73 23
CALCIUM SILICATE MASONRY UNITS

PART 1 - GENERAL
1.01 SUMMARY

A. Calcium silicate manufactured stone masonry units, and other features as shown on Drawings.

1.02 REFERENCES Z%

A. ASTM: American Society for Testing and Materials %
1.03 SUBMITTALS Q
A. Shop Drawings: &
1. Cutting and setting drawings showing sizes, dimensions, sectl nd profiles of cast stone

units, arrangement and provisions for jointing, anchoring ng supports, and other
necessary details.

a. Show location of inserts to be built into con asonry
b. Show large-scale details of decorative surf d inscriptions.

B. Product Data:

1. Specifications and other data for each of accessory required.
2. Instructions for handling, storage, installation, and protection of cast stone.

C. Samples: &Q

1. 2 samples not less than inches by 12-inches, in size of each different color, grade, and
finish of stonework reg@irgd? Include full range of exposed color and texture to be expected

in completed Worl%
D. Sample Panel:@
1. 6feeflo @ feet high panel showing:
S

a. Jkace brick, calcium silicate masonry units (rock and smooth face) and CMU units.
. @ or range.
c

exture range.
. Bonding.
d Mortar color.
e. Tooled joints.
f. Quality of workmanship.

2. Do not start Work until Engineer has accepted sample panel.

3. Use panel as standard of comparison. Failure of masonry work to meet or exceed quality of
work depicted by sample panel shall be cause for rejection.

4. Do not destroy or move panel until Work completed and accepted by Owner.

5. When approved by Engineer, sample panel may be incorporated into finished work.

E. Submit in accordance with Section 01 33 00.
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1.04 QUALITY ASSURANCE

A.

Source Quality Control:

1. Manufacturer Qualifications: Manufacturer having sufficient plant facilities to produce the
shapes, quantities and size of products required in accordance with the project documents.

1.05 DEVLIVERY, STORAGE, AND HANDLING

A.

Protect calcium silicate masonry units during storage and construction against moisture, soiling,
staining, and physical damage. %

Handle calcium silicate masonry units to prevent chipping, breakage, soiling or othe@ge. Do

not use pinch or wrecking bars without protecting edges of units with wo ther rigid
materials. Lift with wide belt type slings where possible; do not use wire rop s containing
tar or other substances which might cause staining. If required, use wo, rs and provide

cushion at end of wood slides.

Store calcium silicate masonry units on wood skids or pallets, covefedywith non-staining, water-
proof membrane. Place and stack skids and units to distribute welght evenly and to prevent
breakage or cracking of stones. Protect stored units from we

covers or enclosures, but allow air to circulate around.’st

ith waterproof, non-staining

Protect mortar materials and stonework accessor; es@ eather, moisture, and contamination
with earth and other foreign materials.

1.06 PROJECT / SITE CONDITIONS

A.

B.

Cold Weather Protection: &

1. Conform to requirements of @04 22 00.

Hot Weather Protection: b

1. Conform to requir of Section 04 22 00.

1.07  AMERICAN IRON AND&EL

A.

B.

This projeet i ing funded with monies made available by the Safe Drinking Water Loan
Program th s statutory requirements commonly known as “American Iron and Steel;” that

require@:t all of the iron and steel products used in the project to be produced in the United
Sta erican Iron and Steel Requirement”). The Contractor and his/her suppliers shall

anufacturer of the products specified in this Section unless variance or De Minimums
umentation has been submitted by the Contractor.

mpRewith Section 436 of federal H.R 3547. These requirements apply to and are binding to
B

The Manufacturer shall provide with the shop drawing submittal one signed and dated original
of the fully completed Certification Letter (a sample copy of which is provided in the Appendix
of this manual). Said form shall demonstrate compliance with Section 436 of federal H.R.
3547. Submit in accordance with Section 01 33 00.

PART 2 — PRODUCTS

2.01 CALCIUM SILICATE MASONRY UNITS
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A. Furnish calcium silicate masonry units complying with ASTM C73, Grade SW, that have been
pressure formed and autoclaved: 3-5/8 in. bed depth, special shapes as indicated and as follows:

1. Modular size: 3-5/8 in. wide by 3-5/8 in. high by 23-5/8 in. long as indicated on drawings.

2. Texture: Rocked finish on exposed faces and ends.

3. Color: As selected by ENGINEER from manufacturer’s color range.

4. Calcium silicate masonry units shall be Renaissance Masonry Units by Arriscraft or approved
equal.

B. Furnish calcium silicate masonry units complying with ASTM C73, Grade SW, that have been
pressure formed and autoclaved: 3-5/8 in. bed depth, special shapes as indicated and @%ws
I

Modular size: 3-5/8 in. wide by 7-5/8 in. high by 23-5/8 in. long as indicated 0%1 ngs.

Texture: Smooth finish on exposed faces and ends.
Color: As selected by ENGINEER from manufacturer’s color range.
Calcium silicate masonry units shall be Renaissance Masonry Units b@aﬁ or approved

equal. 0

PwdE

202 MORTAR :Q
A. A. Cement: %
[ )
1. Portland Cement: White ASTM C150, excep g with staining requirements of
ASTM C91 for not more than 0.03% water sojubl . Furnish Type I, except Type Il may
be used for setting stonework in cold weathe
2. Masonry Cement: ASTM C91, nonstaining
B. Hydrated Lime: ASTM C207, Type S. Q
C. Sand: ASTM C144, except grad @&O% passing No. 16 sieve.
1. For white or colored poigting rtar, furnish natural white sand or ground white stone
meeting specified requir S
D. Water: Potable. @
E. Mortar: Nonstainin@ment/lime mortar, complying with ASTM C270, Type N proportion
specification, u@ specified materials. Color as selected by Engineer.
2.03 STONEWOR@ESSORIES
A. Ex Anchors: 316 stainless steel, type and size shown or, if not shown, as required to
sug& oading involved.
B@IN Bolts, Nuts, and Washers: 316 stainless steel.
Stone Anchors: 316 stainless steel, type and size indicated or, if not indicated, as required to
securely anchor and fasten stonework in-place.
D. Setting Buttons: Lead or plastic buttons of thickness required for joint size indicated, and of size
required to maintain uniform joint width.
2.04 FABRICATION
A. General: Fabricate as shown and detailed on Shop Drawings and in compliance with
recommendations of applicable calcium silicate masonry units manufacturer. Provide holes and
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sinkages cut or drilled for anchors, fasteners, supports, and lifting devices, as shown and
necessary to secure units in-place. Cut and backcheck as required for proper fit and clearance.
Shape beds to fit supports.

Cut accurately to shape and dimensions shown on Shop Drawings, maintaining fabrication
tolerances of applicable calcium silicate masonry unit manufacturer.

1. Dress joints (bed and vertical) straight and at 90-degree angle to face, unless otherwise
indicated.

2. Provide quirk-mitered corners, unless otherwise shown.

3. Joint Width: Cut to provide joint widths as indicated or, if not indicated, cut to for

uniform 3/8 inch wide joints. é

PART 3 — EXECUTION OO

3.01 PREPARATION

A.

3.02 INSTALLATION Q

A.

B.

D.

Advise installers of other Work about specific requirements relatin ement of inserts and
flashing reglets to be used by stone mason for anchoring an porting and flashing of
stonework. Furnish installers of other work with drawings or templateSishowing location of inserts
for stone anchors and supports. %

Clean stone before setting by thoroughly scrubbing
drenching with clear water. Use only mild cleaning ¢
fillers or abrasives. If not thoroughly wet at t|me o i
expansion or control joint surfaces.

vwg?r brushes followed by thorough
D

Q nds containing no caustic or harsh
g, drench or sponge stone. Do not wet

Execute calcium silicate masonr r@skllled mechanics and employ skilled fitters at site to
do necessary field cutting as unr&

Where calcium silicate mas nits will contact ferrous metal surfaces concealed in back-up
construction (anchors, su { structural framing, and similar surfaces), apply heavy coat of
bituminous paint on metal aces prior to setting of stone. Do not extend coating onto portions
of ferrous metal e% n finished Work. Do not apply coating to stainless or nonferrous
metals.

Provide joints where shown. Do not fill with mortar. Install continuous strips of
preformemﬁller to allow for installation of backer rod and sealant, as specified in Section
07 92
Set)&mum silicate masonry units in accordance with Drawings and Shop Drawings. Provide
hors, supports, fasteners, and other attachments shown or necessary to secure units in-place.
and adjust accessories for proper setting of units. Completely fill holes, slots, and other
nkages for anchors, dowels, fasteners, and supports with mortar during setting of units.

Allowable Tolerances:

1. Variation from Plumb: For lines and surfaces of columns, walls and arises, do not exceed
1/4 inch in 10 feet, 3/8 inch in story height or 20 feet maximum, nor 1/2 inch in 40 feet or
more. For external corners, expansion joints, and other conspicuous lines, do not exceed
1/4 inch in any story or 20 feet maximum, nor 1/2 inch in 40 feet or more.

2. Variation from Level: For grades shown for exposed lintels, sills, parapets, horizontal
grooves, and other conspicuous lines, do not exceed 1/4 inch in any bay or 20 feet maximum,
nor 3/4 inch in 40 feet or more.
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3. \Variation of Linear Building Line: For position shown in plan and related portion of columns,
walls, and partitions, do not exceed 1/2 inch in any bay or 20 feet maximum, nor 3/4 inch in
40 feet or more.

4. Variation in Cross-sectional Dimensions: For columns and thickness of walls from
dimensions shown, do not exceed -1/4 inch nor +1/2 inch.

F. Cavity Construction: Where open space between back of stone units and back-up or framing is
shown, keep cavity open; do not fill with mortar or grout.

G. Joints

1. Butter vertical joints full width before setting and set units in full bed of mort@%ess
otherwise indicated. %

2. Rake out joints before mortar is set to allow for sealant pointing as shown.@ ection
07 92 00 for backer rod and sealant.

3. Head joints in coping shall be left open and sealed. See Section 07 9 backer rod and
sealant.

4. Tool slightly concave. 0

H. Bond: ;
1. Asindicated on Drawings. ° %
2. Calcium silicate lengths shall minimum 1 ft-6 in? imum 4 ft-0 in.

3.03 FIELD QUALITY CONTROL

A. Remove and replace calcium silicate nits which are broken, chipped, stained or
otherwise damaged. Remove and replac its which do not match adjoining stonework.
Provide new matching units, install asasSpecified, and point-up joints to eliminate evidence of
replacement. Repoint defective isfactory joints as required to provide neat, uniform
appearance. g

3.04 CLEANING b

A. Clean calcium silicate @y units not less than 6 days after completion of Work. Use clean
water and stiff-bristl I%nes. Do not use wire brushes, acid type cleaning agents or other
cleaning compoun caustic or harsh fillers.

3.05 PROTECTIO @

A. Providedinal protection and maintain conditions in manner acceptable to fabricator and installer
whi ures calcium silicate masonry units being without damage, discolorations or
ge&te on during subsequent construction and until Substantial Completion.

Q END OF SECTION
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SECTION 05 50 00
METAL FABRICATIONS
PART 1 - GENERAL
1.01 SUMMARY

A. Provide miscellaneous metal work shown on the Drawings, as specified herein, and as
needed for a complete and proper installation.

B. Section Includes:

Concrete anchors. Q%
Stairs.

Ladders.

Grating support angles and framing. 0

Weirs and scum baffles.

Lintels.
Metal frames. :

Floor access hatches.

. Safety grate. °
10. Roof access hatches. \
11. Stair Nosings. z

CoNoORrLNE

12. Miscellaneous items.
1.02 DEFINITIONS \
A. Submerged: At or below level 1 foot %ches above maximum water level in water holding
structures. O
1.03 REFERENCES &
A. AISC: American Institute | Construction

B. AA: Aluminum Ass@
C. AWS: America@/el ing Society

D. ASTM: A@n Society for Testing and Materials

E. Als@rican Iron and Steel Institute

. @A: Occupational Safety and Health Administration

T

1.0 ITTALS
Shop Drawings:
1. Indicate materials, sizes, connections, anchors, and finishes.
B. Product Data:
1. Manufacturer’s catalog sheets on premanufactured items.

C. Miscellaneous Submittals:
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1.05

1.06

1. Floor and roof access hatch warranty.
D. Submit in accordance with Section 01 33 00.
QUALITY ASSURANCE

A. Perform shop and/or field welding required in connection with the work of this Section by
certified welders in strict accordance with pertinent recommendations of AWS.

B. Conform to AISC and AA standards. %

AMERICAN IRON AND STEEL %

ater Loan
nd Steel;” that

This project is being funded with monies made available by the Safe Dri
Program that has statutory requirements commonly known as “American

requires that all of the iron and steel products used in the project to be in the United
States (“American Iron and Steel Requirement”). The Contractor hjs/her suppliers shall
comply with Section 436 of federal H.R 3547. These requirements a| 0 and are binding to the

Manufacturer of the products specified in this Section unless vakance or De Minimums
documentation has been submitted by the Contractor.

[ )
The Manufacturer shall provide with the shop drawing &ne signed and dated original of
the fully completed Certification Letter (a sample co %{ is provided in the Appendix of this
manual). Said form shall demonstrate compliance wj ion 436 of federal H.R. 3547. Submit
in accordance with Section 01 33 00. ¢

PART 2 — PRODUCTS Q

Q>

2.01 MATERIALS
A. In fabricating items which wi e&osed to view, limit materials to those which are free from
surface blemishes, pitting, a ghness.
B. Comply with following %@ds, as pertinent.

1. Structural Steel@es:
a. ASTM A992, 50 ksi.
b. M Shapes: ASTM A36.
C. C and MC Shapes: ASTM A36.

s hapes: ASTM A36.

e\ P Shapes: ASTM A572 Grade 50.
. HSS Square and Rectangular Shapes: ASTM A500, Grade B, 46 ksi.
g. HSS Round Shapes: ASTM A500, Grade B, 42 ksi
h. Pipe Shapes: ASTM A53, Grade B, 35 ksi.
i. Plates and Bars: ASTM A36.

2. Stainless Steel:
a. Exterior and submerged uses: AISI, Type 316.
b. Interior uses: AlISI, Type 304 or Type 316.

3. Aluminum shapes and plates: Alloy 6061-T6 or 6063-T6.

4. Floor Plate: Checkered surface aluminum plate.

5. Connection Bolts:
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a.
b.
c.

For steel members: ASTM F3125 Grade A325.
For wood members: ASTM A307, galvanized.
For aluminum and galvanized steel members: Stainless steel.

6. Cast-in-place Anchor Bolts:

a.
b.
c.

B oo~

1/2 inch minimum diameter.
Nonsubmerged: ASTM A307, galvanized.
Submerged: Stainless steel.

Malleable Iron: ASTM A47. @3
Cast Iron: ASTM A48, Class 35B. %

Ductile Iron: ASTM A536, Grade 65-45-12.

0. Cast Aluminum: ASTM B26.
2.02 CONCRETE ANCHORS 0&

1. Manufacturers:

A. Wedge Anchors: Q

oo

[ )
Power-Stud+ SD1, SD2, SD4 or SD6 by D \Q
Kwik Bolt TZ by Hilti Corp.
Ankr-TITE Wedge Anchor by Wej-it Fas e"§ystems.
Strong-Bolt 2 by Simpson Strong-Tie Go!

2. Usage: In concrete.

a.
b.

Do not use when submerge subjected to dynamic loads.

316 stainless steel unles@&herwise.

B. Expansion Anchors: b

1. Manufacturers: @

a.
b.

Power-Bol@Dewalt.
HSL-3 by Hilti Corp.

2. Usag@@ancrete.

:EQeeve Anchors:
1. Manufacturers:

Pooop

@6 stainless steel unless noted otherwise.

0 not use when submerged, in overhead applications, or subjected to dynamic
loads.

Lok-Bolt AS by Dewalt.

HLC by Hilti Corp.

Sleeve-TITE Sleeve Anchors by Wej-it Fastening Systems.
Sleeve-All by Simpson Strong-Tie Co., Inc.

Dynabolt by Red Head.

2. Usage: In masonry.

Donohue & Associates, Inc. 05 50 00-3 METAL FARBRICATIONS
Project No. 13852 (Phase 1) Bid Doc. No. 21-408



a. Stainless steel.
D. Undercut Anchors:
1. Manufacturers:
Atomic+ Undercut by Dewalt.
HDA by Hilti Corp.

Maxi-Bolt by Drillco Devices Ltd.
Torg-Cut by Simpson Strong-Tie Co., Inc.

aoop

2. Usage: In concrete, overhead applications, and for dynamic loads. %Q
a. 316 stainless steel. Q
b. Do not use when submerged. &

E. Adhesive Anchors (Concrete):

1. Manufacturers: ;

HIT RE 500-V3 or HIT-HY 200 Adhesive Anchor it Gorp.
Pure 110+ or AC200+ by Dewalt.

SET-3G, SET-XP or AT-XP Adhesive Sﬁte&impson Strong-Tie Co., Inc.

aoop

A7+, G5+ or C6+ by Red Head.

3. Usage:
a. Inconcrete, submerged. &
b. Do notusein overhead& ons.
F. Adhesive Anchors (Masonry%

1. Manufacturers: q @

HIT-HY 27@esive Anchor by Hilti Corp.
AC1004sG0ld by Dewalt.

T hesive System by Simpson Strong-Tie Co., Inc.
A 6+ by Red Head.

2. ve with 316 stainless steel stud assembly.

3. ge:
\W

Q a. In masonry.
b. Grout masonry cores at anchor locations unless noted otherwise or approved by
Engineer.
c. Provide screen tube inserts for hollow masonry units or multi-wythe masonry.
d. Do not locate anchors in vertical mortar joints.

2. Adhesive with 316 stainless steel stu@bly.

oo

G. Screw Anchors:
1. Manufacturers:

a. Wedge-Bolt or Screw-Bolt+ by Dewalt.
b. Kwik-Con II+ or Kwik HUS by Hilti Corp.
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c. Titen or Titen HD by Simpson Strong-Tie Co., Inc.
d. Tapcon or Large Diameter Tapcon (LDT) by Red Head.

2. Zinc plated carbon steel or stainless steel concrete/masonry screw with hex head.
3. Usage:

a. In concrete, where noted or approved by Engineer.
b. In masonry, where noted or approved by Engineer.

H. Hollow Core Plank Anchors:
) - &P

Manufacturers:
a. Hollow-Set Dropin or Mini Dropin by Dewalt. b
b. Hollo Set Drop-In Anchor by Wej-it Fastening Systems.
c. Hollow Drop-In Anchor by Simpson Strong-Tie Co., Inc.
d. Multi-Set Il RX by Red Head.
e. HDI-P by Hilti Corp. 0
2. Usage: In precast concrete hollow core plank. ;

a. Zinc plated carbon steel or stainless steel. 4

b. Overhead applications in interior locatio chment of light duty pipe and
equipment supports. nb’

c. Do not use in corrosive or humid are S,
dynamic loads.

d. For heavy duty pipe and equip %ports or when subject to dynamic loads, use
anchors that completely penetrate lank.

I.  Rod Hanger Anchors: &
1. Manufacturers: é
. Hangermate+ or % by Dewalt.

when submerged, or subjected to

a
b. KH-EZ | by Hilti
c. Titen HD by §j on Strong-Tie Co., Inc.
d. Hang-TITE'Ro®&Hanger Screw by Wej-it Fastening Systems.
2. Usagg: rete.

a. Zinc plated carbon steel or stainless steel unless noted otherwise.
. erhead applications in interior locations for attachment of light duty pipe and
K,equipment supports.
Nc. Do not use in corrosive or humid areas, tanks, when submerged, or subjected to

Q dynamic loads.

2.03 ISHES
A. Primer: Conform to requirements of Section 09 96 00.
B. Galvanizing Repair Paint: High zinc-dust content paint complying with MIL-P-21035.

2.04 FABRICATION
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2.05

Except as otherwise shown on the Drawings or the approved Shop Drawings, use materials of
size, thickness, and type required to produce reasonable strength and durability in the work of
this Section.

Provide clips, lugs, brackets, straps, plates, bolts, nuts, washers, and similar items, as
required for fabrication and erection.

Fabricate with accurate angles and surfaces which are true to the required lines and levels,
with projecting corners clipped, grinding exposed welds smooth and flush, forming exposed
connections with hairline joints, and using concealed fasteners wherever possible. :
Weld shop connections and bolt or weld field connections. @

Use AISC standard 2-angle web connections or single plate framing connec@bapable of
supporting min of 50% of total uniform load capacity of member.

Connections shall consist of minimum two 3/4 inch diameter bol &ds developing

minimum of 10,000 pounds capacity. 6

Prior to shop painting or priming, properly clean metal surfages required for the applied
finish and for the proposed use of the item. Conform to Secti 96 00.
[ ]
1. Do not coat ferrous metal surfaces embedded i %’%
2. Coating of cast iron or ductile iron floor acce es and pressure relief valves not
required.

3. On surfaces inaccessible after assembTy ction, apply two coats of the specified
primer. Change color of second coal 'Muish it from the first.

4, Coat aluminum surfaces in contact wi ncrete in accordance with AA and Section 09
96 00. Under no circumstances sh&aluminum contact dissimilar metal.

Galvanizing: &Q

1. Galvanize after fabricati
2. Galvanize by hot-dip conforming to ASTM A123 and AHDGA specifications.

STAIRS 0%

Construct stairspand platforms of aluminum channel stringers and framing members to
support unif ive load of 100 pounds per square foot or a moving concentrated load of
1000 poun hichever produces the greatest stress.

Clo @sed ends of stringers with plates, continuously welded to main member.

vide grating treads and landing platforms. Conform to Section 05 53 13.

DERS

Ladders shall conform to OSHA and local building code safety requirements.

Construct from aluminum, 6063-T5 or 6060-T6 alloy, mill finish

1. Stringers: 1-1/2 inch diameter schedule 40 pipe (nominal 2 inch outside diameter.),
minimum clear spacing 18 inches.

2. Rungs: 2 inch serrated C-channel.
3. Other materials shall be minimum ¥ inch thick.
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C.

D.

4. Weld rungs to stringers.
5. Fabricate brackets for fastening ladders to wall, weld to ladder.

Safety Devices:

1. Unless otherwise noted, equip ladders over 10 feet tall with aluminum safety climbing
devices as manufactured by TS Group.

Safety rail shall be TS Safety Rail.

2 TS Trolleys at each ladder.

10 TS safety belts. Verify size with Owner. %

1 TS ice guard for each exterior ladder.

TS removable extension safety rail extensions on ladders accessible fro . Where

permanent installation not possible, provide removable extension. P extension

on brackets near top of ladder so climber can readily install extensj

2. Safety rail climbing devices shall allow worker to operate freely in @imbing position

during ascent or descent. Device shall enable worker to be ed to device during

climb without having to remove hands from ladder to operal tem effectively, and be
able to easily pivot onto and off work platforms or Iandingihil fely attached to device.

Pooo

Retractable Safety Post: °

1. Provide safety post extension at top of laddgr @hoted. Device shall be aluminum. It
shall be designed with telescoping tybu tion that locks automatically when
extended. Movement shall be controllecj\ inless steel spring mechanism. Device

shall be secured to ladder rungs. Q
a. Ladder UP by Bilco. &
b. Ladder Safety Post by Ngtr@

2.07 GRATING SUPPORT ANGLES D MING
A. Provide aluminum suppo es embedded in concrete, unless noted otherwise. Angles
shall be 1/4 inch thickAi depth shall equal depth of grating, inside length shall equal
depth of grating, but s than 1-1/4 inch. Provide 1 inch by 1/4 inch by 8 inches long strap
anchors or 3/8 incl‘@weter by 6 inches long headed anchor studs welded to back of angles
at 18 inches or‘®1ter.
B. Provide althg::)lm angles, channels, and beams as noted bolted to concrete or masonry with
concrefe.anchors as noted.
2.08 WESRi SCUM BAFFLES
Aer ightedge Weir Plates:
1. 1/4inch stainless steel plates and angles.
2. Stainless steel bolts, nuts, washers, and concrete anchors.
3. Provide in lengths to suit tank, but not to exceed 12 feet.
4. Grind top edges smooth.
5. Conform to details shown.
2.09 LINTELS
A. Provide steel lintels over openings in masonry walls as noted and wherever reinforced
masonry or concrete lintels are not provided.
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B. Fabricate lintels from structural steel shapes as detailed, selected for straightness of section,
with minimum of 8 inches bearing each side of opening. Hot-dip galvanize lintels after
fabrication.

C. Openings 4 feet and less in width without lintel scheduled, shall have steel lintel L-1 or
reinforced masonry lintels. Total width of horizontal legs shall be 1 inch less than nominal
thickness of wall. Weld angles together. Masonry lintels shall conform to requirements of
Section 04 22 00.

210 METAL FRAMES %

A. Provide door, hatch, grille, louver, and other frames fabricated from structur@)es or
plates.

B. Select sections for trueness of web and flange. Straighten members s ed frames are
uniform, square, and true throughout length and depth of assembled%t

C. Miter or cope and join members with continuous welds. g

D. Provide temporary spreader bars to prevent springing frame of shape prior to and during
erection. o Q

2.11 FLOOR ACCESS HATCHES b’\

A. Prefabricated Drainage Channel Type: .\b

1. Manufacturers: Q
a. Bilco Type J or JD. &
b. Halliday Type W1S or .
c. Nystrom FDDP Seriés.

2. Provide access hatch frames of material, type, and size as shown on Drawings.

3. Door leaves shal /4 inch minimum diamond pattern plate with reinforcing on
underside to wi live load of 300 pounds per square foot with max deflection of
1/150 span.

4. Frames s be 1/4 inch minimum thick channel to allow for adequate water drainage
with anc ge around perimeter.

5. Equip es with heavy stainless steel hinges with 3/8 inch minimum stainless steel
pins<polted to underside and pivot so cover does not protrude into channel frame.

6. \Br compression spring operators enclosed in telescoping tubes for smooth, easy

controlled door operation.
Equip hatches with hold-open arm with positive locking device with conveniently
ositioned release handle for easy and controlled closing.
Provide 316 stainless steel snap lock mounted on underside of leaf with removable
topside handle and socket recessed in cover.

9. Provide drainage channel coupling.

10. Pipe drain to below.

11. Hardware shall be 316 stainless steel.

12. Factory finish on aluminum surfaces shall be mill finish with bituminous coating applied to
surfaces in contact with concrete.

13. Manufacturer shall warranty in writing against defects in material and workmanship for 5
years.

2.12 SAFETY GRATE
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A. Provide retractable safety grate across hatch openings, unless noted otherwise.
B. Net Type:
1. Manufacturers:

a. U.S. Netting Hatch Netting with Aluminum Rails
b. Nystrom Safety Net.

Aluminum and stainless steel construction with highly visible synthetic netting. %
Rail mounted safety net system. @
Netting shall be UV, industrial pollutant, and cleaning agent resistant. %
Load rated to 300 pounds square per foot.

213 ROOF ACCESS HATCHES ,&

akrwn

A. Prefabricated Ladder Access:

1. Manufacturers: ;

a. Bilco Type S. . Q%
b. Nystrom RHP Series \

2. Provide access hatches with integral curbs

3. Door leaves shall be 14 gauge stainless,s plate with neatly welded 3 inch beaded
flange.

4. Curbs shall be 14 gauge stamless stee| plate with 3% inch flange for anchoring to roof
deck.

5. Curbs shall be a minimum of high above adjacent roofing.

6. Curbs shall be equipped wit | cap flashing matching curb material and thickness,
welded at corners for w rtlg SS.

7. Door leaves and curbs e insulated with 1 inch rigid glass fiber insulation. Insulation
shall be covered wit uge stainless steel plate. Hatch shall be constructed with a
thermal break.

8. Equip hatches wi vy pintel hinges and compression springs in telescoping tubes.

9. Equip hatche hold-open arm with positive locking device with conveniently

positioned ase handle for easy and controlled closing.
i ck mounted on underside of leaf with underside and topside handle.

10. Provide
11. All ha shall be stainless steel.
12. Ty 3047 on stainless steel surfaces shall be mill finish with electrochemical passivation
ds and bituminous coating applied to surfaces in contact with concrete.
&y}ufacturer shall warranty in writing against defects in material and workmanship for 5

ears

?Qrefabrlcated Double Leaf Scuttle:
Manufacturers:
a. Bilco Type D.
b. Nystrom RHE-D Series.

2. Provide access hatches with integral curbs of the size noted.

3. Door leaves shall be 11 gauge aluminum plate with neatly welded 3 inch beaded flange.

4. Curbs shall be 14 gauge stainless steel plate extended 1 inch beyond concrete curb
support with integral 2 inch apron.
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5. Curbs shall be a minimum of 12 inches high above adjacent concrete curb.

6. Curbs shall be equipped with integral 14 gauge stainless steel cap flashing, welded at
corners for watertightness.

7. Door leaves and curbs shall be insulated with 1 inch rigid glass fiber insulation. Insulation
shall be covered with 14 gauge stainless steel plate.

8. Equip hatches with heavy pintel hinges and compression springs in telescoping tubes.

9. Equip hatches with hold-open arm with positive locking device with conveniently
positioned release handle for easy and controlled closing.

10. Provide snap lock mounted on underside of leaf with underside and topside handle.

11. All hardware shall be stainless steel.

12. Type 304 on stainless steel surfaces shall be mill finish with electrochemical p %ion
of welds and bituminous coating applied to surfaces in contact with concrete. @

13. Manufacturer shall warranty in writing against defects in material and work

years. Q

2.14 ROOFTOP TIE-BACK POST ANCHORS

p for 5

A.  Size: 14-inch high by 3-inch diameter standard stainless steel pi ith ¥2-inch diameter
stainless steel U-bar with stainless steel baseplate.

B. Working Load: 1,250 Ib.

C. Ulitmate Load: 5,000 Ib. in any direction. t \Q
O

D. Acceptable Manufacturer:

1. Axis Anchor Products m\
2. Miller Fusion Roof Anchor Post by Sper
3. Orequal. {

E. Locations: Provide rooftop anc)&roaﬂons shown on drawings.

2.15 STAIR NOSINGS
A. Manufacturers: G,Y@

Wooster Produ nc.: Supergrit Type 231BF.
American ty Tread Co., Inc.: Type 3511.
e R-315P.

Balc {
Safe T | Co., Inc.: Type BF131.

Nosi gQ\aII be exterior type aluminum safety treads; 3-inches wide by 1/4-inch thick, with 5
rasive fitted ribs.

No oA

C ovide aluminum stair nosings for setting in concrete for interior concrete stairs.
D. Nosings shall be 8-inches shorter than width of tread or landing.
2.16  MISCELLANEOUS ITEMS

A. Fabricate miscellaneous framing, supports, and items of structural shapes, plates, bars, and
tubing of sizes and arrangements indicated and as required.

PART 3 - EXECUTION

3.01 SURFACE CONDITIONS
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A. Examine the areas and conditions under which work of this Section will be performed.
Correct conditions detrimental to timely and proper completion of the Work. Do not proceed
until unsatisfactory conditions are corrected.

3.02  INSTALLATION

A. General:

1. Set work accurately into position, plumb, level, true, and free from rack.

2. Tolerance: 1/8 inch in 10 feet. %

3. Anchor firmly into position.

4. Where field welding is required, comply with AWS recommended pr es for
appearance and quality of weld and for methods to be used in correcting ing work.

5. Grind exposed welds smooth, and touchup shop prime coats.

6. Do not cut, weld, or abrade surfaces which have been hot-dip galv fter fabrication

and which are intended for bolted or screwed field connections.
7. Perform cutting, drilling, and fitting as required for proper inst
bolts, do not burn holes.
8. Immediately after erection, clean field welds, bolted cognec

" Drill field holes for

Paint the exposed areas with same material used for sh i

[ ]
B. Concrete Anchors: t \Q

1. Do not install until concrete or masonry has r, its design strength.

2. Do not install closer than 6 bolt dia to edb crete or masonry, or closer than 12 bolt
diameter to another anchor unless o &shown.

3. Minimum embedment shall be 8 bolt di er.

4. |Install in accordance with manufac%r’s recommendations.

3.03 WEIRS, SCUM BAFFLES, AND SC @FLE SUPPORT BRACKETS
A. Install weirs, scum baffles, a@pports in accordance with approved Shop Drawings.

B. Install to elevation indi @/Iaintain top edges level and straight, with not more than 1/8 inch
variation from level t out entire length.

C. After installatio
presence of

omplete, test weirs and scum baffles under normal operating conditions in
ineer. Repair leaks and other imperfections found during testing.

3.04 ADJUSTINGAND CLEANING
A. Clea posed surfaces, removing dirt, dust, and other foreign matter.
BG are surfaces for finished painting as specified is Section 09 96 00.
Field Repair of Damaged Galvanized Coatings:
1. Repair surfaces damaged during shipping, erection, or construction operations.
2. Use zinc rich paint.
3. Prepare surfaces and apply in accordance with ASTM A780, Annex A2.

END OF SECTION
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SECTION 05 52 00
METAL RAILING

PART 1 - GENERAL
1.01 SUMMARY

A. Provide aluminum handrail and railing as shown on the Drawings, as specified herein, and as
needed for a complete and proper installation.

1.02 REFERENCES

A. OSHA: Occupational Safety and Health Administration Q%

1.03 SUBMITTALS ,&

A. Shop Drawings:

B. Product Data:

QO
1. Indicate materials, sizes, connections, anchors, and finis S.Q
%

1. Manufacturer’s catalog sheets. b\'

C. Submit in accordance with Section 01 33 OO.°©
1.04 QUALITY ASSURANCE Q

A. Handrail and railing shall meet r i@&ns of OSHA and local building code.

B. Provide end products of on ai%ﬂurer to achieve standardization of appearance.
1.05 DELIVERY, STORAGE, AND LING

A. Deliver, store, and h@%omponents in manner preventing damage to finished surfaces.

B. Pack units in@ivi ual plastic shrink-wrap to protect finish, do not remove until after

installatio%

C. Store :@ean, dry condition away from uncured concrete and masonry. Cover with waterproof
sheeti

1.06 AMF_%AN IRON AND STEEL

roject is being funded with monies made available by the Safe Drinking Water Loan

gram that has statutory requirements commonly known as “American Iron and Steel;” that

equires that all of the iron and steel products used in the project to be produced in the United

States (“American Iron and Steel Requirement”). The Contractor and his/her suppliers shall

comply with Section 436 of federal H.R 3547. These requirements apply to and are binding to the

Manufacturer of the products specified in this Section unless variance or De Minimums
documentation has been submitted by the Contractor.

B. The Manufacturer shall provide with the shop drawing submittal one signed and dated original of
the fully completed Certification Letter (a sample copy of which is provided in the Appendix of this
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manual). Said form shall demonstrate compliance with Section 436 of federal H.R. 3547. Submit
in accordance with Section 01 33 00.

PART 2 — PRODUCTS

201 MANUFACTURERS

A.
B.
C.
D

E.

BMC-Rail by Breuer Metal Craftsman, Inc.

ConnectoRail by Julius Blum Co., Inc. :

Wesrail by Moultrie Manufacturing Co.

Series 500 by Superior Aluminum Products, Inc. b

Or equal. &

2.02 MATERIALS

A.

D.

E.

2.03  FINISHES Q

A.

outside diameter, 0.145 inch wall thickness) alloy 6063-T6

Rails, Posts, and Formed Elbows: 1-1/2 inch diameter sched$ %ummum pipe (1.90 inch
Fittings: 2
. Riveted type fabricated from material smﬂa% and posts.
I

1

2. Connections shall be continuous type to p ding of hands.

3. Fittings for open railing extensions elded construction and welded to posts to
comply with OSHA loading reqwremm/\/elds shall be ground smooth and finished to
match adjacent finish.

4. Base plates and side mount'%'e shall be aluminum or stainless steel.

Chain gates shall be 3/16 i
withstanding 250 pounds Ioa

ss steel link chain with stainless steel clasp capable of

Toe plate shall be 1/4 I%@Ll inches flat aluminum plate, alloy 6063-T6.

Mechanical fasten@all be stainless steel.

Clear s 6 anodized finish:

uded Components: 0.7 mil.
ast Components: 0.4 mil.

ght brushed finish on pipe and fittings before anodizing.

ABRICATION

A.

Use materials of size, thickness, and type required to produce required strength and
durability.

Fabricate with accurate angles and surfaces which are true to the required lines and levels,
grinding welds smooth and flush, forming exposed connections with hairline joints, and using
concealed fasteners wherever possible.
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H.

Form connections and changes in direction by using prefabricated fittings or radius bends.
Form elbow bends and wall returns to uniform radius, free from buckles and twists, with
smooth finished surfaces.

Remove burrs from exposed cut edges.

Close pipe ends using prefabricated fittings.

Fabricate joints of exterior units to exclude water or provide weep holes where water may

accumulate
Provide base flange or side mounted base plate. Q:
Coat surfaces to be in contact with concrete with bituminous paint. b

PART 3 - EXECUTION &

3.01 SURFACE CONDITIONS

A.

Examine the areas and conditions under which work of ion will be performed.
Correct conditions detrimental to timely and proper comple the Work. Do not proceed
until unsatisfactory conditions are corrected.

3.02 INSTALLATION

. . . o s . . .
Assemble and install in accordance with manu hrs written instructions.

A.

B. Set posts plumb and align in each direcwto within 1/8 inch in 10 feet maximum post
spacing 5 feet on center.

C. Set rails horizontal or parallel to &qurface or rake of steps to within 1/8 inch in 10 feet.

D. Provide expansion joints in %nd toe plate at 30 feet maximum on center. Locate within 12
inches of post.

E. Support handrail on s having 2 inch clearance between handrail and wall spaced not
more than 5 feet ter and within 12 inches of each end of rail. Return handrail ends to
within 1/2 inch @all

F. Locate ch ates as shown. Number of chains shall match number of horizontal rails.
Chain ég all not exceed 3 inches.

G. rm& oe plate except on stairs, where concrete curb provided and on top of walls that

ject above grade where foot traffic is not feasible.
olt to top of concrete or stair stringers. Bolt to side of platform framing.
3.03 LEANING

A. Clean as recommended by railing manufacturer. Do not use acid, steel wool, or harsh
abrasive.

B. If stains remain after cleaning, remove finish and restore in accordance with manufacturer’s
recommendations.

END OF SECTION
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SECTION 05 53 13
BAR GRATING
PART 1 - GENERAL
1.01 SUMMARY

A. Provide metal bar grating as shown on the Drawings, as specified herein, and as needed for
a complete and proper installation.

1.02 REFERENCES

A. NAAMM: National Association of Architectural Metal Manufacturers Q:

1.03 SUBMITTALS &

A. Shop Drawings: 0
1. Type, layout, dimensions, fasteners, welds, and location Q
<>
1. Manufacturer’s literature. b\'
C. Submit in accordance with Section 01 33 00.. b
1.04 QUALITY ASSURANCE Q
A. Grating shall be end product of @Sacturer to achieve standardization of appearance.
X

B. Product Data:

B. Conform to Metal Bar Gratir% ual and NAAMM requirements.
1.05 AMERICAN IRON AND STE%

A. This project is being with monies made available by the Safe Drinking Water Loan
Program that has statu requirements commonly known as “American Iron and Steel;” that
requires that all of@]iron and steel products used in the project to be produced in the United
States (“Amehi and Steel Requirement”). The Contractor and his/her suppliers shall
comply with Se 436 of federal H.R 3547. These requirements apply to and are binding to the
Manufactu of the products specified in this Section unless variance or De Minimums
docume& has been submitted by the Contractor.

B. T ufacturer shall provide with the shop drawing submittal one signed and dated original of
th ly completed Certification Letter (a sample copy of which is provided in the Appendix of this
nual). Said form shall demonstrate compliance with Section 436 of federal H.R. 3547. Submit
in accordance with Section 01 33 00.
PART 2 - PRODUCTS
2.01 GENERAL

A. Provide shop-fabricated grating and accessories such as frames, support angles, fasteners,
and treads.

B. Grating and treads shall be serrated aluminum.
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J.

Treads and exposed edges of grating platforms shall have corrugated or cast aluminum

abrasive nosing.

Provide fastening devices to firmly anchor grating and treads to supports. Sections

designated as removable shall not be attached to supports.

1. Minimum of 4 per panel.

2. Shall allow for repeated removal.

3. Saddle clip type.

4. “G” clip type. %

5. Clamp type. @

6. Minimum 1/4 inch bolts or self tapping screws. %

7. 316 stainless steel.

Provide trim banding or load carrying banding on edges and cutouts we grating.

1. Bearing bars not resting on supports shall have load carryi ding sized to span
opening.

2. Minimum banding thickness shall match bearing bar thickgess.

3. Banding shall be flush with top of grating.

4. Banding depth shall be 1/4 inch less than bearlng-b supports.

Cross bars shall not extend more than 1/8 inch ;? @ g bars at panel edges.

Panels shall bear on supports a minimum Ien

al to bearing bar depth.

Minimum width of panels shall be 16 inc &ept for locations requiring a single piece.

Maximum width of panels shall @ es.
tor

Grating supports shall conf

uirements of Section 05 50 00.

2.02 ALUMINUM GRATING

A. Manufacturers: e

e

IKG/Borde pe BS.
Ohio ype 19-SG-4.
Barnett s Type 19-AP-4.

Kl Grating, Type KRP-19-4.

Pressure locked serrated grating (expanded tube or swagged type).
Alloy 6061-T6 or 6063-T6.

Bearing bars shall be spaced at 1-3/16 inch on center.

Cross bars shall be spaced at 4 inch on center.

Size bearing bars as follows:

Maximum Bearing
Clear Span Bar Size
(ft-in.) (depth below serrations)
(in.)
3-8 | 1-1/4 x 1/8
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4-3 1-1/4 x 3/16
4-5 1-1/2 x 1/8
5-1 1-1/2 x 3/16
5-11 1-3/4 x 3/16
6-2
6-11
7-9

2x3/16
2-1/4 x 3/16
2-1/2 x 3/16

in.=inch
ft = feet

PART 3 = EXECUTION

3.01 SURFACE CONDITIONS Qb

A. Examine the areas and conditions under which work of this Secti be performed.
Correct conditions detrimental to timely and proper completion of th .o not proceed
until unsatisfactory conditions are corrected.

3.02 INSTALLATION Q
A. Install in accordance with manufacturer’s written instructi@%
B. Clearances: 2 &
[ ]

1. 1/4 inch maximum from metal sections.
2. 1/2 inch maximum from concrete or rywalls.
3. 1/4 inch maximum between sections.

E&Q&SECTION

o
(&
S

"OQ

xO
Q’&
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SECTION 06 10 00
ROUGH CARPENTRY
PART 1 - GENERAL
1.01 SUMMARY
A. Section Includes:

1. Wood blocking and nailers.
2. Plywood backing panels.

)
Q
1.02  DEFINITIONS Q%

A. Rough Carpentry: Carpentry work not specified as part of other secti d generally not
exposed, except as otherwise indicated. 0

1.03 REFERENCES Q

A. ALSC: American Lumber Standard Committee

[ )
B. APA: American Planning Association t \Q

C. ASTM: American Society for Testing and Mat.eri

D. AWPA: American Wood Protection Asso@@

1.04 QUALITY ASSURANCE

A. Lumber Standards: Comply wit Q) and applicable grading rules of inspection agencies
certified by ALSC Board of Review.

B. Grade Stamps: Factory- ach piece of lumber with grade stamp of inspection agency

evidencing compliance i rading rule requirements and identifying grading agency, grade,
e%ent at time of surfacing, and mill.

species, and moist§
1.05 DELIVERY, STORAGE, AND HANDLING
A. Keep mate@.mder cover and dry. Protect against exposure to weather and contact with damp
or wet sufaces.

PART 2 - PR)%:EQTS
2.01 Ll@

Nominal sizes indicated except as shown by detail dimensions.

, GENERAL

B. Provide dressed lumber, S4S, unless otherwise indicated.

C. Provide seasoned lumber with 19% maximum moisture content at time of dressing and shipment,
unless otherwise indicated.

2.02 DIMENSION LUMBER

A. Provide "stud" or "standard" grade lumber for wood blocking and nailers; any species.
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2.03  MISCELLANEOUS LUMBER
A. Provide Standard Grade wood for support or attachment of other Work including cant strips,
bucks, nailers, blocking, furring, grounds, stripping, and similar members. Provide lumber of
sizes indicated, worked into shapes shown.

2.04 PLYWOOD SHEATHING

2. Factory-mark each panel with APA trademark evidencing compliance grade

requirements. O

B. Plywood Backing Panels:

A. General: %
1. Comply with PS 1. : @

1. For mounting electrical or telephone equipment, provide fire-reta ated plywood panels
with trade designation, APA C-D plugged interior with exterio in thickness indicated.

2.05 MISCELLANEOUS MATERIALS

A. Fasteners and Anchorages: 2 \Q

1. Provide size, type, material, and finish indi.cam
complying with applicable Federal Specifj
washers, and anchoring devices. &

2. Provide metal hangers and framing anc of size and type recommended by manufacturer
for each use, including recommendg‘nails.

3. Where rough carpentry work m o weather, in-ground contact or area of high relative
humidity, provide fasteners a& orages with hot-dip zinc coating (ASTM A153).

206 WOOD TREATMENT BY PRES@E PROCESS

recommended by applicable standards,
for nails, staples, screws, bolts, nuts,

A. Preservative Treatme @

1. Where lumber ood indicated "treated," or specified herein to be treated, comply with
applicable @Jirements of AWPA C1, C2, and C9. Mark each treated item with AWPA

quali quirements.

Preser : CA-B (Copper Azole Type B).

Pre— reat above ground items to minimum retention of 0.25. After treatment, kiln-dry
110,

wn

and plywood to maximum moisture content, respectively, of 19% and 15%. Treat
indicated items and following.

\V

Q a. Wood nalilers, curbs, blocking, and similar members in connection with roofing, flashing,
vapor barriers, and waterproofing.
b. Wood sills, blocking, and similar concealed members in contact with masonry or
concrete.
c. Wood framing members less than 18 inches above grade.

4. Complete fabrication of treated items prior to treatment, where possible. If cut after
treatment, coat cut surfaces with heavy brush coat of same chemical used for treatment to
comply with AWPA M4. Inspect each piece of lumber or plywood after drying and discard
damaged or defective pieces.

B. Fire-Retardant Treatment:
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1. Where fire-retardant treated wood indicated, pressure impregnate lumber and plywood with
fire-retardant chemicals to comply with AWPA C20 and C27, respectively, for treatment type
indicated below; identify lumber with appropriate classification marking of UL, U.S. Testing,
Timber Products Inspection or other testing and inspecting agency acceptable to authorities
having jurisdiction.

2. Interior Type A: Interior applications.

3. Exterior Type: Exterior, exposed applications.

4. Inspect each piece of treated lumber or plywood after drying and discard damaged or

defective pieces
PART 3 - EXECUTION @:
3.01 INSTALLATION, GENERAL QO
A. Discard units of material with defects which might impair quality of Wor its too small to
use in fabricating Work with minimum joints or optimum joint arrange
B. Set to required levels and lines, with members plumb and true to libe‘and cut and fitted.
C. Securely attach carpentry work to substrate by anchoring and ing as shown and required by
recognized standards. °
1. Countersink nail heads on exposed carpentry w fill holes.
2. Use common wire nails, except as otherW|s ed. Use finishing nails for finish work.
Select fasteners of size that will not penetr bers where opposite side will be exposed
to view or receive finish materials. ight connections between members. Install
fasteners without splitting of wood; pre S required.
3.02 NAILERS AND BLOCKING Q
A. Provide where shown and r ire&f screening or attachment of other Work. Form to shapes
shown and cut as required fo line and level of Work to be attached. Coordinate location with
other Work involved. @
B. Attach to substrates %Jired to support applied loading. Countersink bolts and nuts flush with
surfaces, unless o se indicated. Build into masonry during installation of masonry work.
Where p053|bl nchor to formwork before concrete placement.
3.03 PLYWOOD Sﬁ@HING
A. Co I@h applicable recommendations contained in APA.
B. &s}ening Methods: Fasten panels as indicated below.
Plywood Backing Panels: Nail or fasten to supports using screws with plastic inserts.
END OF SECTION
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SECTION 06 74 13
FIBERGLASS REINFORCED GRATING

PART 1 - GENERAL
1.01 SUMMARY

A. Provide fiberglass grating and platforms as shown on the Drawings, as specified herein, and
as needed for a complete and proper installation.

B. Section Includes: %

1. Design, fabrication, and erection of fiberglass grating and support framing. %

2. System accessories. Q
1.02 REFERENCES &
A. ASTM: American Society for Testing and Materials 0
B. OSHA : Occupational Safety and Health Administration Q

1.03 SYSTEM DESCRIPTION

° Q
A. Design Requirements: E &
[ J

1. Design Loads:

a. 100 pounds per square foot unifor load.
b. 400 pounds moving concentra@ive load.

2. 1/4 inch maximum deflectio@r 100 pounds per square foot uniform live load for
grating and treads.
3. L/240 maximum deflecti support members.

1.04  SUBMITTALS %6
A. Shop Drawings: 0
1. Type%imensions, design loads, fasteners, and locations.
2. Stampe Structural Engineer registered in State of lllinois.
B. Pro%&ta:
anufacturer’s literature.
ubmit in accordance with Section 01 33 00.
1.05 QUALITY ASSURANCE
A. Grating shall be end product of one manufacturer to achieve standardization of appearance.
PART 2 - PRODUCTS

201 GENERAL

Donohue & Associates, Inc. 06 74 13-1 FIBERGLASS REINFORCED GRATING
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G.

H.

203 GR

Provide shop-fabricated grating and accessories such as frames, support angles, and
fasteners.

Seal cut edges with compatible resin.

Provide fastening devices to firmly anchor grating and treads to supports. Sections
designated as removable shall not be attached to supports.

1. Minimum of 4 per panel, maximum 4 feet on center.
2. Shall allow for repeated removal.

3. Minimum 1/4 inch bolts or self tapping screws.
4. 316 stainless steel or fiberglass.

Provide additional supports at openings in grating panels. Q%

Panels shall bear on supports a minimum of 1-1/2 inches. &

Minimum width of panels shall be 16 inches except for locations r Qa single piece.
Maximum width of panels shall be 60 inches. é
Concrete anchors shall conform to requirements of Secth@%oo.

2.02 PLANK GRATING E &

A.

Manufacturers:

1. Safeplank by Stongwell Q

2. Superplank by Creative Pultrusiom!%c.
3. Orequal. &Q
Materials: z

titided plank.

2 in. deep maximum
Premium polyeste ; continuous glass filament reinforcement.
Resin rich exte@ aces free of air bubbles and dry glass.

Meet self exting ing requirements of ASTM D635 and have Class 1 flame spread
rating (tun st) of 25 or less in accordance with ASTM E84.

UV inhibi th surfacing veil on exposed surfaces.

Walkwa rface shall have a skid-resistant gritted finish.

PI@oanels shall have interlocking joints on outside legs of planks.

PP

No o

lQI:&UPPORT ANGLES

Qberglass angles especially fabricated to be cast into the concrete to provide a suitable
earing ledge to support the grating.

B. Support angles shall be supplied by the grating manufacturer.

C.

The angle materials shall meet the criteria established for Structural Shapes as described
herein.

2.04 STRUCTURAL SHAPES

A.

Manufacturers:

FIBERGLASS REINFORCED GRATING 06 74 13-2 Donohue & Associates, Inc.
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1. Dynaform by Fibergrate.
2. Pultex Series by Creative Pultrusions, Inc.
3. Extren Series by Strongwell.
4. Or equal.
B. Materials:
1. Pultruded fiberglass angles, channels, and other structural shapes.
2. Reinforcement shall consist of combination fiberglass roving, continuous strand, and veil
material
3. Premium polyester UV inhibited resin with surface veil on all faces. %
4. Resin rich exterior surfaces free of air bubbles and dry glass. %Q

2.05 ACCESSORIES
A. Bolts, rivets, and other connectors shall be 316 SST.
B. Concrete anchors shall be stainless steel conforming to requireme ection 05 50 00.
PART 3 - EXECUTION
3.01 SURFACE CONDITIONS
A. Examine the areas and conditions under which hIS Section will be performed.
Correct conditions detrimental to timely and pr letion of the Work. Do not proceed
until unsatisfactory conditions are corrected. | E

3.02 INSTALLATION

A. Install in accordance with manufacture&vrltten instructions.

B. Clearances: &Q
1. 1/4 inch maximum from sections.
2. 1/2 inch maximum fr oficrete or masonry walls.
3. 1/4 inch maximum en sections.

C. Seal cut edges with patible resin.

\OQJ END OF SECTION
xO

Q’&
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SECTION 07 21 00
THERMAL INSULATION

PART 1 - GENERAL

1.01 SUMMARY
A. Section Includes:
1. Board insulation at perimeter concrete foundation walls.
2. Board insulation in masonry cavity walls. %
3. Roof board insulation. @
1.02 REFERENCES Q%
A. ASTM: American Society for Testing and Materials &
1.03 PERFORMANCE REQUIREMENTS 0
A. Materials of this section shall provide continuity of thermal barrj at&ding enclosure elements.
1.04 SUBMITTALS . Q%
A. Product Data: Provide data on product characteri ti@brmance criteria, and limitations.
B. Manufacturer's installation instructions. ¢ \6
C. Submitin accordance with section 01 33&
1.05 ENVIRONMENTAL CONDITIONS O&
A. Do not install insulation adhe&&(en temperatures or weather conditions are detrimental to
successful installation.
PART 2 - PRODUCTS @
2.01 EXTRUDED POLYSTY@E BOARD (PERIMETER FOUNDATION WALL INSULATION)
A. Rigid, clo xtruded, polystyrene insulation with integral high density skins.
B. Minimt@hermal resistance "R" per inch: 5.0.
C. inm compressive strength:
25 pounds per square inch for perimeter wall and cavity wall insulation.
100 pounds per square inch for sandwich slab insulation.
Maximum water absorption by volume in accordance with ASTM C272: 0.1%.
E. Manufacturer's recommended adhesive for insulation application.
F. Minimum thickness: 2 inches unless otherwise noted. Reduce thickness of cavity wall insulation
at concrete beams and columns to 1 ¥ inches.
Donohue & Associates, Inc. 07 21 00-1 THERMAL INSULATION
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G. Acceptable Manufacturers:

1. Dow.

2. Owens Corning.
3. Tenneco.

4. Pactiv.

2.02  FOIL FACED POLYISOCYANURATE INSULATION BOARD (CAVITY WALL INSULATION)
A. Rigid closed cell polyisocyanurate foam core laminated to high performance aluminum foil f:';\cers.

Manufactured with HCFC-free blowing agent and formaldehyde free.

Water Vapor Transmission: 0.03 perms per inch per ASTM E96.

Water Absorption: 0.057% by volume per ASTM C209.

Surface Burning Characteristics: Less than 25 flame spread and an 450 smoke
developed per ASTM E84.

Compressive Strength: 25 psi per ASTM D1621. 0

Density: 2% per ASTM D1622. Q

Thermal Resistance: Aged R-Value per inch of 6.5. (13.1 per 2 inches). %Q

PwdE

ou

B. Acceptable Manufacturers

[ )
Atlas Roofing Corporation. Q
Dow b\'
RMAX . b’

R NS

Hunter

2.03 COATED GLASS FACED POLYISOCYANURA SULATION BOARD (TPO MEMBRANE ROOF

INSULATION) ,&

A. Rigid closed cell polyisocyanurat core laminated to high performance coated fiberglass
mat facers. Manufactured HCRe-free blowing agent and formaldehyde free.

Thermal Resistance: -Value per inch of 6.0. (15.1 per 2-1/2 inches).
n: Less than 1 perm per inch per ASTM E96.

Water Vapor Transmi
Water Absorptioz‘%?% by volume per ASTM C2009.

el N

Surface Burni aracteristics: Less than 25 flame spread and less than 450 smoke
developed ASTM E84.

Compre trength: 20 psi per ASTM D1621.
Densw per ASTM D1622.

B. Ac Manufacturers

l\_étlas Roofing Corporation.
ow

RMAX
4. Hunter

oo

PART 3 - EXECUTION
3.01 INSTALLATION/EXTRUDED POLYSTYRENE AND POLYISOCYANURATE BOARD INSULATION

A. Extruded polystyrene insulation to be installed where shown on the drawings, in accordance with
manufacturer’s instructions.

B. Place boards in method to maximize contact bedding. Stagger side and end joints with edges

THERMAL INSULATION 07 21 00-2 Donohue & Associates, Inc.
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butted tightly.
C. Cut and fit boards tightly around penetrations and other openings as required.

D. Perimeter insulation shall be set in adhesive applied to foundation wall in accordance with
manufacturer’s recommendations.

E. Cavity wall insulation shall be set in adhesive applied to exterior face of interior wythe in
accordance with manufacturer's recommendations. Fit courses of insulation between wall ties

between wythes.
F. Where thickness exceeds 2 inches, install first layer of insulation as specified her i@;gger
side and end joints of finish layer. %

END OF SECTION 0&
%Q
S

>
<

&
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SECTION 07 21 19
FOAMED-IN-PLACE INSULATION

PART - GENERAL

1.01

1.02

1.03

1.04

SUMMARY
A. Section Includes:

1. Foamed-in-place Insulation for exterior concrete masonry walls as noted on Dra@

REFRENCES %
A. ASTM: American Society for Testing and Materials Q
SUBMITTALS 0

A. Product data, technical information, and installation instructions.

B. Certified test reports showing compliance with specified perf ce values.
[ )

C. Submit in accordance with Section 01 33 00. E\Q

QUALITY ASSURANCE . b

A. Provide insulation produced by a single n@urer.

B. Engage an experienced installer wb&has been trained and licensed by the product
manufacturer and which has n Ie@h n three years experience in the installation of the
product used.

C. Provide insulation materials@ meet fire performance characteristics listed.

1. Fire Resistanc gs: ASTM E-119
aracteristics: ASTM E-84

3. Combustion racteristics: ASTM E-136

PART 2 - PRODUCT @

2.01 MANUFAC@QERS

A. re-Fill 500 by Tailored Chemical Products.

B.@ipolymer Foam Insulation by C.P. Chemical Co., Inc.
C. Thermco Foam Insulation by Thermal Corp. of America.

2.02  INSULATING MATERIALS

A. Provide insulating materials which comply with requirements indicated, referenced standards,
and other characteristics.

B. Two component thermal insulation produced by combining a plastic resin and catalyst
foaming agent which, when properly rationed and mixed, together with compressed air
produce a cold-setting rigid foam insulation in the hollow cores of hollow unit masonry walls.

Donohue & Associates, Inc. 0721 19-1 FOAMED-IN-PLACE INSULATION
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PART 3 - EXECUTION
3.01 INSTALLATION Q

A.

Minimum 2 hour fire resistance rating when tested as a wall system.

Maximum flame spread, smoke developed, and fuel contributed of 15, 75 and O
respectively.

Minimum “R” Value: 4.7 inches. at 32°F; ASTM C-177.

Minimum Sound Transmission Class (“STS”) Rating: 50.

Dry Density: 0.7 to 1.3 per cubic feet.

Minimum Compressive Strength: 30 pounds per square inch.

Maximum Shrinkage: 2%.

e

No gk w

Foam must be a noncombustible, Class A building material, shall be non-corrosive %not
conduct electricity, shall not absorb water, shall be non-toxic, and shall not conia@r emit

CFCs.

Install foamed-in-place insulation prior to installation of interi ish work; comply with
manufacturer’s instructions.

Completely fill all open cells and voids in hollow cencsket onry walls where noted on
Drawings.
Allow foam to cure minimum of 2 weeks befose or sealing walls.

N
END Oi&)N
&O
O

Q
S

"OQ

xO

Q’&
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SECTION 07 26 20
SELF-ADHERING AIR/VAPOR BARRIER

PART 1 - GENERAL
1.01 SECTION INCLUDES
A. This section includes following:

1. Materials and installation methods for rolled, self-adhering air/vapor barrier system
2. Materials and installation to bridge and seal following air leakage pathways and %%)

Connections of walls to roof air barrier. O
Connections of walls to foundations.

Openings and penetrations of window frames and aluminum entragc

Hollow metal door frames.

Piping, conduit, duct and similar penetrations. Q

~ooo0op

Masonry ties, screws, bolts and similar penetrations.
g. All other air leakage pathways in building envelope.

1.02 SECTION INCLUDES 4 Q

A. Provide air/vapor barrier constructed to perform @ous air/vapor barrier, and as liquid
water drainage plane flashed to discharge toext y incidental condensation or water
penetration. Membrane shall accommodate ents of building materials by providing
expansion and control joints as required, Wi essory air seal materials at such locations,

changes in substrate and perimeter congditions?

B. Air Barrier Association of Americ
system air leakage results not to

s) definition of tested system, to provide tested

0.01 cfm/sf @ 1.57 psf (O
0.02 cfm/sf @ 1.57
0.03 cfm/sf @ 1.5
0.04 cfm/sf @

/s?M2 @ 75 Pa).
L/sIM2 @ 75 Pa).
.15 L/s/IM2 @ 75 Pa).
(0.2 L/sIM2 @ 75 Pa).

PodE

1.03 SUBMITTALS @
A. Provide smals in accordance with Section 01 33 00 and the following:

1. @ evidence to contractor of licensing and certification under Air Barrier Association
of America’s (ABAA’s) Quality Assurance Program.

\Submit shop drawings showing locations and extent of air/vapor barrier and details of all

6 typical conditions, intersections with other envelope systems and materials, membrane
counter-flashings, and details showing how gaps in construction will be bridged, how
inside and outside corners are negotiated and how miscellaneous penetrations such as
conduits, pipes, electric boxes and similar items are sealed.

3. Submit manufacturer’s product data sheets for each type of membrane, including
manufacturer’s printed instructions for evaluating, preparing, and treating substrate,
temperature and other limitations of installation conditions, technical data, and tested
physical and performance properties.

4. Submit manufacturer’s installation instructions.
5. Certification by air/vapor barrier manufacturer that products supplied comply with local
regulations controlling use of volatile organic compounds (VOCS).
Donohue & Associates, Inc. 07 26 20-1 SELF-ADHERING AIR-VAPOR BARRIER
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6. Certification of compatibility by air/vapor barrier manufacturer, listing all materials on
project that it connects to or that come in contact with it.

7. Submit samples, 3 in. by 4 in. minimum size, of each air/vapor barrier material required
for Project.

1.04 QUALITY ASSURANCE

A. Installer Qualifications:

officially recognized as Licensed Contractor by Air Barrier Association of Americ ).
2. Each worker who is installing air barriers must be either Certified Applicator org installer

1. Air barrier contractor shall be, during bidding period as well as for duration of install%’on,
who is registered with ABAA.

w

Air/vapor barrier installers must be trained and certified by NECA (Nation Y
Conservation Association) and PSDI (Professional Skills Development IgSti for energy

conservation). e

C. Single-Source Responsibility: Obtain air/vapor barrier materials single manufacturer
regularly engaged in manufacturing product.

O

Provide products which comply with all state and loca#r i controlling use of volatile
organic compounds (VOCs).

m

Preconstruction Meeting: Convene one week pri ommencing Work of this section.

Sample Panel: Prior to installation of air/ \wrier, apply air/vapor barrier as follows to
verify details under shop drawings subgtta d to demonstrate tie-ins with adjoining

m

construction, and other termination cornditions, as well as qualities of materials and execution:

1. Apply air/vapor barrier in sarr% el of typical exterior wall panel.

2. Typical exterior sample panél shall be 8 ft. long by 8 ft. wide, incorporating backup
wall, cladding, window a or frame and sill, insulation, flashing, junction with roof
system, foundation Wé@‘l typical penetrations and gaps; illustrating materials interface
and seals.

3. Test mock-up forair and water infiltration in accordance with ASTM E 7983 and ASTM E1
105.

4. Do not cov y installed air and vapor barrier membrane unless it has been inspected,

testeo\@ roved.

5. Do not stagt/Work until CONTRACTOR has accepted sample panel.

6. Us nel as standard of comparison for stonework built of same material.

7. % destroy or move panel until Work complete and accepted by CONTRACTOR.
K‘Sa ple panel may be part of finished wall.

1.05 ERY, STORAGE, AND HANDLING

Deliver materials to Project site in original packages with seals unbroken, labeled with
manufacturer’s name, product, date of manufacture, and directions for storage.

B. Store materials in their original undamaged packages in clean, dry, protected location and
within temperature range required by air/vapor barrier manufacturer. Protect stored materials
from direct sunlight.

C. Avoid spillage. Immediately notify CONTRACTOR if spillage occurs and start clean up
procedures.
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D. Clean spills and leave area as it was prior to spill.
1.06 DISPOSAL

A. Place materials defined as hazardous or toxic waste in designated containers. Ensure
emptied containers are sealed and stored safely for disposal.

1.07 PROJECT CONDITIONS

A. Environmental Conditions: Apply air/vapor barrier within range of ambient and substrat
temperatures recommended by air/vapor barrier manufacturer. Do not apply air/vap jer
to damp or wet substrate, unless manufacturer specifically permits that for producE;

1. Do not apply air/vapor barrier in snow, rain, fog, or mist. g
2. Do not apply air/vapor barrier when temperature of substrate surfaces rounding air
temperatures are below those recommended by manufacturer.

3. Do not apply to frozen surfaces.
4. Product not intended for uses subject to abuse or permanentﬁge to the elements.

5. Protect rolls from direct sunlight until ready for use.

PART 2 - PRODUCTS

2.01 MATERIALS AND MANUFACTURERS &

A. AIR-SHIELD Self-Adhering Air/Vapor and Li
INC., PO Box 338, Hampshire, IIIinoi%
(847) 683-4544. Website: www.wrmeal

oisture Barrier. L W. R. MEADOWS,
38. (800) 342-5976. (847) 683-4500. Fax
om.

air/vapor barrier membrane by release paper on cross-laminated polyethylene
carrier film with exposedypol ¢ membrane strips on both sides protected by pull-off

B. Rolled, Self-Adhering Air/Va| % Membrane: Roll-type 40-mil thick polymeric
release strips.

1. Air/Vapor barrie rane shall have the following characteristics:
a. Air Lea STM E2357: <0.04 cfm / ft.2 @ 75 Pa (1.57 Ib./ft.?).
b. Air P I|ty, ASTM E2178: <0.004 cfm /ft.2 @ 75 Pa (1.57 Ib./ft.?).

apor Permeance, ASTM E96 (Method B): <0.035 perms.
igatlon ASTM D412: 400%.
TE S|Ie Strength, ASTM D412: 4000 psi (27.6 MPa).
@ Lap Peel Strength @ 39° F (4°C), ASTM D903, 180 Bend: 10 Ibf/in.
\J (1.75 N/mm).
Service Temperature: -40° F to 158° F.
Q h Puncture Resistance, ASTM E154: 40 Ibf (1.78 N) Min.
i. Application Temperature: 40° F (4° C) Min..
j- Piability @ -25° F (-32° C): No effect.

2.02 ACCESSORIES

A. Furnish auxiliary materials recommended by air/vapor barrier manufacturer for intended use
and compatible with air/vapor barrier membrane.

B. Flashing and Transition Membrane: Self-adhesive polymeric sheet membrane having a
thickness of 40 mils (1 mm).
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1. Air-Shield Thru-Wall Flashing by W. R. Meadows or equal.

C. Liquid Flashing: Fluid applied, single component, flashing membrane for rough openings
and detailing.

1. Air-Shield Liquid Flashing by W. R. Meadows or equal.
D. Joint Tape: Self-adhering flexible roll-type 25 mil polymeric membrane flashing tape.
1. Air-Shield 25-Mil Flashing Tape by W. R. Meadows or equal.

E. Membrane Adhesive: %Q%

1. Temperatures above 40°F (4°C): Water-Based Adhesive
a. MEL-PRIME~ W/B Water-Based Adhesive by W. R. Meadm‘&qual.
2. Temperatures below 30°F (-1° C): Solvent-Based Primer.
a. MEL-PRIME VOC Compliant Solvent-Based Ad i\&standard Solvent-Base
Adhesive by W. R. Meadows or equal.
F. Pointing Mastic: Mastic for sealing penetrations ar&qv tions of membrane.

1. Pointing Mastic by W. R. Meadows of e%
G. Detailing Membrane: Non-slump waterp@naterial for joint detailing.

1. BEM by W. R. Meadows or e a&
H. Concrete Repair Materials: Ge&élrpose patching materials.
1. MEADOW-PATCHS5 EADOW-PATCH 20 Concrete Repair Mortars by W. R.
Meadows or equa

PART 3 - EXECUTION Qt

3.00  EXAMINATION @

A. Examinemtrates, areas, and conditions under which air/vapor barrier systems will be
appli@vith Installer present, for compliance with requirements. Verify that surfaces and
conAditiers are suitable prior to commencing work of this section. Do not proceed with
instaltation until unsatisfactory conditions have been corrected.

3.02 @FACE PREPARATION

A. Protect adjacent surfaces not designated to receive air/vapor barrier system

B. Clean and prepare surfaces to receive air barrier in accordance with manufacturer's
instructions.

C. Do not apply air/vapor barrier to surfaces unacceptable to manufacturer.

D. All surfaces must be clean, smooth, and dry and must be clean of oil, dust, and excess
mortar.
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E. Strike masonry joints flush.
F. Patch all holes and voids and smooth out any surface misalignments
G. Concrete surfaces must be cured for a minimum of 14 days.

H. If curing compounds are used, they must be clear, resin based, without oil, wax, or
pigments.

recommended by air/vapor barrier manufacturer.

1. Do not proceed with installation until after minimum concrete curing period :
2. Ensure that: @

a. Surfaces are sound, dry, even, and free of oil, grease, dirt, excess r other
contaminants.

b. Concrete surfaces are cured and dry, smooth without large vqifils\spalled areas or
sharp protrusions.

c. Masonry joints are flush and completely filled with mort Il excess mortar

3. Verify substrate is visibly dry and free of moisture. Testdor capillary moisture by plastic
sheet method according to ASTM D4263.

4. Notify CONTRACTOR in writing of anticipate rﬁ% s using air/vapor barrier over
substrate.

[ ]
3.03 INSTALLATION \b’
A. Transition Membrane: Q

1. Prime the area to be detail um&jhesive recommended by the membrane
manufacturer according to t trate.

n

Apply transition membr with a minimum overlap of 3” (75 mm) onto
primed surface at all joi olumns, and beams as indicated in drawings.

Tie in to door ope oofing systems, floor intersections, and dissimilar materials.
Roll membraneAi into place.
Ensure memb is fully adhered and remove all wrinkles and fish mouths.

Overlap s quent courses of membrane a minimum of 2” (50 mm) and ensure joints
are fﬂ(l&ed.

Seal t ge of transition membrane with pointing mastic.

B. Th@Vall Flashing:

NDrime the area to be detailed using adhesive recommended by the membrane
manufacturer according to the substrate.

Remove release paper prior to application.

Apply through wall flashing at base of masonry walls as indicated on Drawings.
Recess through wall flashing 1/2 in. from the face of the masonry.

Apply a bead of pointing mastic if through wall flashing is not embedded into masonry.

ook w

~

.U"P.‘*’[\O

C. Air Barrier membrane:

1. Apply air barrier membrane system in accordance with manufacturer’s instructions.
2. Ensure accessory materials are compatible with membrane and approved by membrane
manufacturer.
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3. Prime the area to be detailed using adhesive recommended by the membrane
manufacturer according to the substrate. Re-apply adhesive to uncovered surfaces next

day.

4. Apply membrane to primed surface by removing release paper and rolling membrane

firmly into place.

5. Ensure membrane is fully adhered and remove all wrinkles and/or fish mouths.
6. Cut air barrier membrane to detail around protrusions and masonry reinforcing.
7. Overlap subsequent courses of membrane a minimum of 2” (50 mm) in a

shingle fashion.

8. Inspect membrane before covering and repair as necessary. Cover tears and
inadequate overlaps with membrane. Seal edges of patches with pointing mastj %

9. Seal all end laps and protrusions with pointing mastic.

10. Avoid use of products which contain tars, solvents, pitches, polysulfide pol % or
PVC materials that may come into contact with waterproofing membrane@\

3.04 PROTECTION

A. Protect air/vapor barrier system from damage during application @amder of
construction period, according to manufacturer’s written instruc .

B. Cover air barrier membrane from exposure to elements as

END OF SECTIC%&‘\Q
\é\

&
S
b&

Q
S

"OQ

xO
Q’&
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SECTION 07 54 00
THERMOPLASTIC MEMBRANE ROOFING

PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of Contract, including General and Supplementary
Conditions and Division 1 Specification Sections, apply to this Section. l'%

1.02  SUMMARY %:
A. This Section includes following: &Q
. Fully adhered membrane roofing system. 0

Air/vapor barrier.
Roof insulation.
Walkway roof pads.
Counterflashing.
Copings. o Q
Fascia. \

B. This Section includes installation of acoustigal Q deck rib insulation strips furnished under
Division 5 Section "Steel Deck." \

Nougkrwbr

1.03 DEFINITIONS

A. Roofing Terminology: Refer t 1079 and glossary of NRCA's "The NRCA Roofing
and Waterproofing Manual" for ion of terms related to roofing work in this Section.

B. Design Uplift Pressure: ressure, calculated according to procedures in SPRI's "Wind
Load Design Guide fo lly Adhered and Mechanically Fastened Roofing Systems," before
multiplication by saf% or.

C. Factored Design ift Pressure: Uplift pressure, calculated according to procedures in
SPRI's "Win ad Design Guide for Fully Adhered and Mechanically Fastened Roofing
Syste ultiplication by safety factor.

1.04 PERFOR@\ICEREQUIREMENTS

A. G&ral: Provide installed roofing membrane and base flashings that remain watertight; do
t permit passage of water; and resist specified uplift pressures, thermally induced
Qmovement, and exposure to weather without failure.

B. Material Compatibility: Provide roofing materials that are compatible with one another under
conditions of service and application required, as demonstrated by roofing membrane
manufacturer based on testing and field experience.

C. Roofing System Design: Provide membrane roofing system that is identical to systems that
have been successfully tested by qualified testing and inspecting agency to resist uplift
pressure calculated according to ASCE 7.

D. FMG Listing: Provide roofing membrane, base flashings, and component materials that
comply with requirements in FMG 4450 and FMG 4470 as part of membrane roofing system
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A.

B.

J.

and that are listed in FMG's "Approval Guide" for Class 1 or noncombustible construction, as
applicable. Identify materials with FMG markings.

1. Fire/Windstorm Classification: Class 1A-90.
2. Hail Resistance: SH.

Roofing System Design: Provide membrane roofing system that is identical to systems that
have been successfully tested by qualified testing and inspecting agency to resist factored
design uplift pressures calculated according to SPRI's "Wind Load Design Guide for Fully
Adhered and Mechanically Fastened Roofing Systems."

Product Data: For each type of product indicated.

1.05 SUBMITTALS : @

Shop Drawings: For roofing system. Include plans, elevations, gEctiens, details, and
attachments to other Work.

1. Base flashings and membrane terminations.
2. Tapered insulation, including slopes.
3. Insulation fastening patterns.
[ )
Installer Certificates: Signed by roofing system™ Qcturer certifying that Installer is

approved, authorized, or licensed by manufact @, aII roofing system.

[ J
Manufacturer Certificates: Signed by roofi% nufacturer certifying that roofing system
complies with requirements specified in@r ance Requirements" Article.

1. Submit evidence of meeting pe nce requirements.
Qualification Data: For Installe anufacturer.

Product Test Reports: d on evaluation of comprehensive tests performed by
manufacturer and witn @ y qualified testing agency, for components of roofing system.

Research/Evaluati ports: For components of membrane roofing system.
Maintenance @: For roofing system to include in maintenance manuals.

Warranties:S8pecial warranties specified in this Section.

installation.

In?ﬁ%gn Report: Copy of roofing system manufacturer's inspection report of completed
)Q)fin

lQmerican Iron and Steel Compliance Certification:

1. This project is being funded by the Clean Water State Revolving Fund that requires
that all of the iron and steel products used in the project to be produced in the United
States (“American Iron and Steel Requirement”). The Contractor and his/her suppliers
shall comply with Section 436 of federal H.R. 3547. These requirements apply to and
are binding to the Manufacturer of the products specified in this Section unless
variance or De Minimums documentation has been submitted by the Contractor.
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2. The Manufacturer shall provide with the shop drawing submittal one signed and dated
Certification Letter (a sample copies of which are provided in the Appendix). The
Certification Letter shall demonstrate compliance with Section 436 of federal H.R. 3547.

1.06 QUALITY ASSURANCE

A.

Installer Qualifications: Qualified firm that is approved, authorized, or licensed by roofing
system manufacturer to install manufacturer's product and that is eligible to receive
manufacturer's warranty.

Any company associated with Albert J. Wagner & Sons, LLC is not alIowed@%
this work.

Manufacturer Qualifications: Qualified manufacturer that has UL listing for @rane roofing
system identical to that used for this Project.

Testing Agency Qualifications: Independent testing agency with expe e and capability to
conduct testing indicated, as documented according to ASTM E

Fire-Test-Response Characteristics: Provide membrane/fQofing»materials with fire-test-
response characteristics indicated as determined by testing,i al products per test method
below by UL, FMG, or another testing and inspecti a€Ceptable to authorities having
jurisdiction. Materials shall be identified with appropxi arkings of applicable testing and
inspecting agency.
[ J
1. Exterior Fire-Test Exposure: Cla X E 108, for application and roof slopes
indicated. %
2. Fire-Resistance Ratings: ASTM 19, Yor fire-resistance-rated roof assemblies of which
roofing system is part.

Preliminary Roofing Confegence: ore starting roof deck construction, conduct conference
at Project site. Review me s and procedures related to roof deck construction and roofing
system including, but n% to, following:

agency repr e, roofing Installer, roofing system manufacturer's representative,
deck Inst installers whose work interfaces with or affects roofing including
f poof accessories and roof-mounted equipment.
ethods and procedures related to roofing installation, including
anufacturer's written instructions.
3 @ ew and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

1. Meet with Ownery hitect, Owner's insurer if applicable, testing and inspecting
e%l? Iv
r, and

% Examine deck substrate conditions and finishes for compliance with requirements,

including flatness and fastening.

QS. Review structural loading limitations of roof deck during and after roofing.

6. Review base flashings, special roofing details, roof drainage, roof penetrations,
equipment curbs, and condition of other construction that will affect roofing system.

7. Review governing regulations and requirements for insurance and certificates if
applicable.

8 Review temporary protection requirements for roofing system during and after
installation.

9. Review roof observation and repair procedures after roofing installation.

G. Preinstallation Conference: Conduct conference at Project site. Review methods and
procedures related to roofing system including, but not limited to, following:
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1.07

1.08

1. Meet with Owner, Architect, Owner's insurer if applicable, testing and inspecting
agency representative, roofing Installer, roofing system manufacturer's representative,
deck Installer, and installers whose work interfaces with or affects roofing including
installers of roof accessories and roof-mounted equipment.

2. Review methods and procedures related to roofing installation, including
manufacturer's written instructions.

3. Review and finalize construction schedule and verify availability of materials, Installer's
personnel, equipment, and facilities needed to make progress and avoid delays.

4. Examine deck substrate conditions and finishes for compliance with requirements,
including flatness and fastening. %

5. Review structural loading limitations of roof deck during and after roofing.
6. Review base flashings, special roofing details, roof drainage, roof peRgtrations,
equipment curbs, and condition of other construction that will affect roof Stem.

7. Review governing regulations and requirements for insurance % ertificates if
applicable.

8. Review temporary protection requirements for roofing s
installation.

9. Review roof observation and repair procedures after roofin allation.

DELIVERY, STORAGE, AND HANDLING %
o

A. Deliver roofing materials to Project site in original iners with seals unbroken and labeled
with manufacturer's name, product brand nam% , date of manufacture, and directions

ing and after

for storing and mixing with other components.

B. Store liquid materials in their original urmgxd containers in clean, dry, protected location
and within temperature range required,by ing system manufacturer. Protect stored liquid
material from direct sunlight.

1. Discard and legally dispos Qﬁd material that cannot be applied within its stated shelf
life.

C. Protect roof insulation
moisture, soiling, a
manufacturer's wri

Is from physical damage and from deterioration by sunlight,
er sources. Store in dry location. Comply with insulation
tructions for handling, storing, and protecting during installation.

D. Handle and re roofing materials and place equipment in manner to avoid permanent

deflectim )

PROJEC NDITIONS

A. (:a\fer Limitations: Proceed with installation only when existing and forecasted weather
ditions permit roofing system to be installed according to manufacturer's written
Qnstructions and warranty requirements.

WARRANTY

A. Special Warranty: Manufacturer's standard form, without monetary limitation, in which
manufacturer agrees to repair or replace components of membrane roofing system that fail in
materials or workmanship within specified warranty period. Failure includes roof leaks.

1. Special warranty to be “Total System Warranty” which includes all products supplied by
manufacturer.
2. Warranty Period: 15 yrs from date of Substantial Completion.
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B. Special Project Warranty: Submit roofing Installer's warranty, on warranty form at end of this
Section, signed by Installer, covering Work of this Section, including all components of
membrane roofing system such as roofing membrane, base flashing, roof insulation,
fasteners, cover boards, substrate boards, vapor retarders, roof pavers, and walkway
products, for following warranty period:

1. Warranty Period: Two years from date of Substantial Completion.
PART 2 PRODUCTS
2.01 MANUFACTURERS %

A. In other Part 2 articles where titles below introduce lists, following requireme%apply for

product selection: Q

1. Available Products: Subject to compliance with requirements, pfo s that may be
incorporated into Work include, but are not limited to, products ifi

2.  Products: Subject to compliance with requirements, provide,

3. Available Manufacturers: Subject to compliance with r
offering products that may be incorporated into Workdnclu
manufacturers specified.

4. Manufacturers:  Subject to compliance with i nts, provide products by
manufacturers specified.

products specified.
ements, manufacturers
but are not limited to,

2.02 THERMOPLASTIC POLYOLEFIN ROOFING MEM

A. Fabric-Reinforced Thermoplastic Pol &eet: Uniform, flexible sheet formed from
thermoplastic polyolefin, internally faﬁo rim reinforced, and as follows:

1. Manufacturers: %‘)

. Carlisle SynTec In orated.
Firestone Buildi ucts Company.

GAF Materials €orporation.

. Johns Ma @ternational, Inc.

Thicknessi, 60 jls, nominal.

Exp sed%e Color: White.

Phy&@'roperties:

reaking Strength: 225 Ibf (1 kN); ASTM D 751, grab method.
% Elongation at Break: 15 percent; ASTM D 751.
N c. Tearing Strength: 55 Ibf (245 N) minimum; ASTM D 751, Procedure B.
d
e

oo o

pwn

Brittleness Point: Minus 22 deg F (30 deg C).

Ozone Resistance: No cracks after sample, wrapped around 3-in.- (75-mm-)

diameter mandrel, is exposed for 166 hours to temperature of 104 deg F (40 deg C)

and an ozone level of 100 pphm (100 mPa); ASTM D 1149.

Resistance to Heat Aging: 90 percent minimum retention of breaking strength,

elongation at break, and tearing strength after 166 hours at 240 deg F (116 deg C);

ASTM D 573.

g. Water Absorption: Less than 4 percent mass change after 166 hours' immersion at
158 deg F (70 deg C); ASTM D 471.

h. Linear Dimension Change: Plus or minus 2 percent; ASTM D 1204.

—

2.03 AUXILIARY MATERIALS
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J.

General: Auxiliary materials recommended by roofing system manufacturer for intended
use and compatible with membrane roofing.

1. Liquid-type auxiliary materials shall meet VOC limits of authorities having jurisdiction.

Sheet Flashing: Manufacturer's standard sheet flashing of same material, type,
reinforcement, thickness, and color as PVC sheet membrane.

Sheet Flashing: Manufacturer's standard unreinforced thermoplastic polyolefir%heet

flashing, of same color as sheet membrane.

Bonding Adhesive: Manufacturer's standard bonding adhesive for membran %i solvent-
based bonding adhesive for base flashings. 6

Slip Sheet: Manufacturer's recommended slip sheet, of type require@plicaﬂon.

Metal Termination Bars: Manufacturer's standard predrille@s-steel or aluminum

bars, approximately 1 by 1/8 .in. 25 by 3 mm) thick; with anc

Metal Termination Bars: Manufacturer's standard pr %tamless steel or aluminum
bars, approximately 1 by 1/8 .in. 25 by 3 mm) thlck

Fasteners: Factory-coated steel fasteners or plastic plates meeting corrosion-
resistance provisions in FMG 4470, design astening membrane to substrate, and
acceptable to membrane roofing system Ccturer.

Miscellaneous Accessories: Providg p ble sealers, preformed cone and vent sheet
flashings, preformed inside and outSide corner sheet flashings, T-joint covers, termination

ories.

reglets, cover strips, and oth&
Recovery Board: 1/2 inc@ deénsity fiberboard, ASTM C208, R 1.39 @ 2”.

2.04 AIR/VAPOR BARRIER
A. Polyethylene J@ barrier: ASTM D 4397, 6 mils (0.15 mm) thick, minimum, with
maximum permeaace rating of 0.13 perm (7.5 ng/Pa x s x sq. m).
1. T@ssure-sensitive tape of type recommended by vapor-retarder manufacturer
for ing joints and penetrations in vapor retarder.
2. @hesive: Manufacturer's standard lap adhesive, FMG approved for vapor-retarder
\J plication.
\uaminated—Sheet Vapor Retarder: Kraft paper, 2 layers, laminated with asphalt and edge
reinforced with woven fiberglass yarn with maximum permeance rating of 0.50 perm (29
ng/Pa x s x sq. m) and manufacturer's standard adhesive.
C. Glass-Fiber Felts: ASTM D 2178, Type IV, asphalt-impregnated, glass-fiber felt.
2.05 ROOF INSULATION
A. General: Provide preformed roof insulation boards that comply with requirements and
referenced standards, selected from manufacturer's standard sizes and of thicknesses
indicated.
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Polyisocyanurate Board Insulation: ASTM C 1289, Type I, felt or glass-fiber mat facer on
both major surfaces.

1. Manufacturers:

Atlas Roofing Corporation.

Carlisle SynTec Incorporated.
Firestone Building Products Company.
GAF Materials Corporation.

Hunter Panels, LLC.

Johns Manville International, Inc.

~Poo0oT®

Tapered Insulation: Provide factory-tapered insulation boards fabricated to sl 0:¥ 1/4 in.
per 12 in. (1:48), unless otherwise indicated. Q

Provide preformed saddles, crickets, tapered edge strips, and oth€rNpsulation shapes
where indicated for sloping to drain. Fabricate to slopes indicate%

2.06 INSULATION ACCESSORIES
A. General: Roof insulation accessories recommended%sula’tion manufacturer for
intended use and compatible with membrane roofingQ
B. Fasteners: Factory-coated steel fasteners d%}br plastic plates meeting corrosion-
resistance provisions in FMG 4470, designe tening roof insulation to substrate, and
acceptable to roofing system manufactureN
2.06 METAL FLASHINGS
A. Counterflashing: Kynar 500 a@&lluminum roll formed reglet and counterflashing in
configurations shown on theNdrawings and as recommended by system manufacturer.
Provide metal wedge inSerts inwall conterflashings. Counterflashing is required over all
termination bars.
1. 2-Piece Count ing by Metal-Era, 0.050 inch.
2. Color: Dar%
B. Fascia: Ky 00 painted aluminum, 0.050 inch. Face dimension of, and in configuration,
show rawings and as recommended by the system manufacturer. Factory Mutual
1-90 ap ed.
@chor—Tite by Metal Era.
2.¥Color: Dark bronze.
CQ Coping: Kynar 500 painted aluminum, 0.050 inch. Face dimension of, and in configuration,
shown on the drawings and as recommended by the system manufacturer. Factory Mutual
1-90 approved.
1. Perma-Tite Coping by Metal Era.
2. Color: Dark bronze.
2.07 ASPHALT MATERIALS
A. Asphalt Primer: ASTM D 41.
2.08 WALKWAY ROOF PADS
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C.
D

E.

Thermoplastic Polyolefin Walkway Pads: Reinforced roll walkway pads composed of white
thermoplastic material with textured surface and smooth bottom for welding to roof
membrane.

Size: 30 in. wide by 50 ft. long by 0,156 in. thickness.

Weight: 74 1b./125 sq. ft. roll.

Compressive Strength: 6500 psi minimum. :
Colors and Texture: White with textured surface and smooth bottom surface. @

PART 3 EXECUTION Q%

3.01 EXAMINATION &

A.

following requirements and other conditions affecting perfor oofing system:

1. Verify that roof openings and penetrations are in I%ﬂd set and braced and that

roof drains are securely clamped in place. o Q

2. Verify that wood blocking, curbs, and nail curely anchored to roof deck at
penetrations and terminations and that nail ch thicknesses of insulation.

3. Verify that surface plane flatness an ing of steel roof deck comply with
requirements in Division 5 Section "S

4. Verify that minimum concrete@p
manufacturer has passed.

5. Verify that concrete substrate%;isibly dry and free of moisture. Test for capillary
moisture by plastic shee % ccording to ASTM D 4263.

6. Verify that concrete curin% ounds that will impair adhesion of roofing components
to roof deck have beeépn remsved.

7. Proceed with instaII only after unsatisfactory conditions have been corrected.

Examine substrates, areas, and conditions, with Installer pr Qror compliance with
n&:? of r

eriod recommended by roofing system

3.02 PREPARATION %6

A.

B.

D.

Clean substrate “ef/ dust, debris, moisture, and other substances detrimental to roofing
installation @)rding to roofing system manufacturer's written instructions. Remove sharp
projecti

Pr t materials from entering and clogging roof drains and conductors and from spilling
x ating onto surfaces of other construction. Remove roof-drain plugs when no work is
taking place or when rain is forecast.

Complete terminations and base flashings and provide temporary seals to prevent water
from entering completed sections of roofing system at end of workday or when rain is
forecast. Remove and discard temporary seals before beginning work on adjoining roofing.

Install acoustical roof deck rib insulation strips, specified in Division 5 Section "Steel Deck,"
according to acoustical roof deck manufacturer's written instructions.

3.03 INSULATION INSTALLATION

A. Coordinate installing membrane roofing system components so insulation is not exposed
to precipitation or left exposed at end of workday.
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Comply with membrane roofing system manufacturer's written instructions for installing roof
insulation.

Install tapered insulation under area of roofing to conform to slopes indicated.

Install one or more layers of insulation under area of roofing to achieve required thickness.
Where overall insulation thickness is 1-1/2 in. (38 mm) or greater, install 2 or more layers
with joints of each succeeding layer staggered from joints of previous layer minimum of 6
in. (150 mm) in each direction.

Trim surface of insulation where necessary at roof drains so completed surface is nd
does not restrict flow of water. %

Install insulation with long joints of insulation in continuous straight line end joints

staggered between rows, abutting edges and ends between boards. s exceeding
1/4 in. (6 mm) with insulation.

1. Cutand fit insulation within 1/4 in. (6 mm) of nailers, proj @,’and penetrations.
e

Adhered Insulation: Install each layer of insulation and adizere toysubstrate as follows:

1. Prime surface of concrete deck with asphalt rinje e of 3/4 gal./100 sq. ft. (0.3
L/sq. m) and allow primer to dry.

2. Set each layer of insulation in solid mop -@- ot roofing asphalt, applied within plus
or minus 25 deg F (14 deg C) of equjvis mperature.

3. Set each layer of insulation in cold fluhx ed adhesive.

Mechanically Fastened Insulation: Insta ch layer of insulation and secure to deck using
mechanical fasteners specifically %gned and sized for fastening specified board-type

roof insulation to deck type.

1. Fasten insulation acégrding’o requirements in FMG's "Approval Guide" for specified
Windstorm Resistan Q assification.

2. Fasten insulation te reSist uplift pressure at corners, perimeter, and field of roof.

Mechanically F %and Adhered Insulation: Install each layer of insulation and secure
first layer of insulation to deck using mechanical fasteners specifically designed and sized
for fastenin@ecified board-type roof insulation to deck type.

1. Fastep/first layer of insulation according to requirements in FMG's "Approval Guide"
@ specified Windstorm Resistance Classification.
sten first layer of insulation to resist uplift pressure at corners, perimeter, and field

of roof.
)V. Install subsequent layers of insulation in solid mopping of hot roofing asphalt, applied

Q

within plus or minus 25 deg F (14 deg C) of equiviscous temperature.
4. Install subsequent layers of insulation in cold fluid-applied adhesive.

3.04 FULLY ADHERED ROOFING MEMBRANE INSTALLATION

A. Install roofing membrane over area to receive roofing according to membrane roofing
system manufacturer's written instructions. Unroll roofing membrane and allow to relax
before installing.

1. Install sheet according to ASTM D 5036.
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K.

Start installation of roofing membrane in presence of membrane roofing system
manufacturer's technical personnel.

Accurately align roofing membrane and maintain uniform side and end laps of minimum
dimensions required by manufacturer. Stagger end laps.

Bonding Adhesive: Apply solvent-based bonding adhesive to substrate and underside of
roofing membrane at rate required by manufacturer and allow to partially dry before
installing roofing membrane. Do not apply bonding adhesive to splice area of roofing

manufacturer and immediately install roofing membrane. Do not apply bond hesive

membrane.
Bonding Adhesive: Apply water-based bonding adhesive to substrate at rate ;g@% by
to splice area of roofing membrane.

Hot Roofing Asphalt: Apply solid mopping of hot roofing asphalt to sulSt at temperature
and rate required by manufacturer and install fabric-backed ro% rane. Do not
rely at

apply roofing asphalt to splice area of roofing membrane.

terminations,
penetrations, and perimeter of roofing.

Mechanically or adhesively fasten roofing membr S
Apply roofing membrane with side laps shingle N e of roof deck where possible.
Seams: Clean seam areas, overlap roofigg ne, and hot-air weld side and end laps
of roofing membrane according to manufa& written instructions to ensure watertight
seam installation.

1. Testlap edges with probe to v&seam weld continuity. Apply lap sealant to seal cut

edges of roofing membr eg
2. Verify field strength of s inimum of twice daily and repair seam sample areas.
dl

3. Repair tears, voids;\an ped seams in roofing membrane that does not meet
requirements.

Spread sealant or bed over deck drain flange at deck drains and securely seal
roofing membrg@ ace with clamping ring.

Install roofi@embrane and auxiliary materials to tie in to existing roofing.

3.05 BASE FLASH INSTALLATION
A. @sheet flashings and preformed flashing accessories and adhere to substrates
)&ac rding to membrane roofing system manufacturer's written instructions.

Q Apply solvent-based bonding adhesive to substrate and underside of sheet flashing at
required rate and allow to partially dry. Do not apply bonding adhesive to seam area of
flashing.

C. Flash penetrations and field-formed inside and outside corners with sheet flashing.

D. Clean seam areas and overlap and firmly roll sheet flashings into adhesive. Weld side and
end laps to ensure watertight seam installation.

E. Terminate and seal top of sheet flashings and mechanically anchor to substrate through
termination bars.
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3.06 METAL FLASHING INSTALLATION
A. Install sheet metal\ flashings, counterflashings, copings, fascia and accessories in
accordance with manufacturer’s printed instructions.
3.07 ROOF WALKWAY PAD INSTALLATION

A. Roof Walkway Pads: Install reinforced roll walkway roof pads according to manufacturer's
written instructions in locations indicated on Drawings to form walkways.

3.08 FIELD QUALITY CONTROL %

A. Testing Agency: Owner will engage qualified independent testing and inspe% agency
to perform roof tests and inspections and to prepare test reports.

B. Final Roof Inspection: Arrange for roofing system manufacturer's al personnel to
inspect roofing installation on completion and submit report to Arc
1.  Notify Architect or Owner 48 hours in advance of date a e of inspection.

C. Repair or remove and replace components of membrane g System where test results
or inspections indicate that they do not comply with s iedrequirements.

D.  Additional testing and inspecting, at Contra .-Q nse, will be performed to determine
compliance of replaced or additional work wi ‘o ified requirements.

3.09 PROTECTING AND CLEANING Q\

A. Protect membrane roofing system f damage and wear during remainder of construction
period. When remaining con L@‘I ill not affect or endanger roofing, inspect roofing for
deterioration and damage, deSgribirlg its nature and extent in written report, with copies to
Architect and Owner.

B. Correct deficiencies i move membrane roofing system that does not comply with
requirements, rep strates, and repair or reinstall membrane roofing system to
condition free of, e and deterioration at time of Substantial Completion and according
to warranty requ ents

C. Clea y and spillage from adjacent construction using cleaning agents and
procedu ecommended by manufacturer of affected construction.

3.10 ROOF@STALLER‘S WARRANTY
HEREAS <Insert name> of <Insert address>, herein called "Roofing Installer," has
performed roofing and associated work ("work") on following project:
1. Owner: <Insert name of Owner.>
2. Address: <Insert address.>
3.  Building Name/Type: <Insert information.>
4.  Address: <Insert address.>
5. Areaof Work: <Insert information.>
6. Acceptance Date: <Insert date.>
7. Warranty Period: <Insert time.>
8.  Expiration Date: <Insert date.>
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B. AND WHEREAS Roofing Installer has contracted (either directly with Owner or indirectly
as subcontractor) to warrant said work against leaks and faulty or defective materials and
workmanship for designated Warranty Period,

C. NOW THEREFORE Roofing Installer hereby warrants, subject to terms and conditions
herein set forth, that during Warranty Period he will, at his own cost and expense, make or
cause to be made such repairs to or replacements of said work as are necessary to correct
faulty and defective work and as are necessary to maintain said work in watertight condition.

1. When work has been damaged by any of foregoing causes, Warranty shall be null and
void until such damage has been repaired by Roofing Installer and until nd
expense thereof have been paid by Owner or by another responsible SO
designated. %

2. Roofing Installer is responsible for damage to work covered by this W
liable for consequential damages to building or building contents
or faults or defects of work.

3. During Warranty Period, if Owner allows alteration of wor nyone other than
Roofing Installer, including cutting, patching, and main in connection with
penetrations, attachment of other work, and positioni anything on roof, this
Warranty shall become null and void on date of sa|d %ﬁu , but only to extent said

but is not
from leaks

alterations affect work covered by this Warranty. r engages Roofing Installer
to perform said alterations, Warranty shall net ull and void unless Roofing
Installer, before starting said work, shall |ed Owner in writing, showing
reasonable cause for claim, that said would likely damage or deteriorate
work, thereby reasonably justifying I|m|% termination of this Warranty.

4. During Warranty Period, if original us is changed and it becomes used for, but
was not originally specified for, m e, work deck, spray-cooled surface, flooded
basin, or other use or service n% re than originally specified, this Warranty shall

become null and void on date/af said change, but only to extent said change affects
work covered by this W

5.  Owner shall promptly no f|ng Installer of observed, known, or suspected leaks,
defects, or deteriora haII afford reasonable opportunity for Roofing Installer to
inspect work and to ine evidence of such leaks, defects, or deterioration.

6. This Warranty is ized to be only warranty of Roofing Installer on said work and
shall not oper strict or cut off Owner from other remedies and resources lawfully

available tm r in cases of roofing failure. Specifically, this Warranty shall not

operate to e Roofing Installer of responsibility for performance of original work

according to requirements of Contract Documents, regardless of whether Contract was
ectly with Owner or subcontract with Owner's General Contractor.

D. IN NESS THEREOF, this instrument has been duly executed this <Insert day> day of
7% month>, <Insert year>.

6\;. Authorized Signature: <Insert signature.>
2

Name: <Insert name.>
Title: <Insert title.>

END OF SECTION
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SECTION 07 62 00
SHEET METAL FLASHING & TRIM

PART - GENERAL

1.01

1.02

1.03

1.04

SUMMARY
A. This Section includes sheet metal flashing and rim in the following categories:

1. Concealed Thru-Wall Metal flashing.

%
2. Reglets. <)
Q‘%

REFERENCES

A. ASTM: American Society for Testing and Materials &

B. AMACNA: Architectural Sheet Metal Manual 0

PERFORMANCE REQUIREMENTS Q

A. Install sheet metal flashing and trim to withstand windsloads; ural movement, thermally
induced movement, and exposure to weather Witho&%' 4

SUBMITTALS °

A. Product Data including manufacturer's m d finish data, installation instructions, and

general recommendations for each spe@a shing material and fabricated product.

B. Samples of sheet metal flashing i@: accessory items, in the specified finish. Where
finish involves normal color and t ariations, include Sample sets composed of 2 or
more units showing the full e ofWariations expected.

1. 8-inch square Samples’of Specified sheet materials to be exposed as finished surfaces.
2. 6-inchlong Sampl% ctory-fabricated products exposed as finished Work. Provide

complete with W factory finish.

C. American Iron Steel Compliance Certification:

1. This m is being funded by the Clean Water State Revolving Fund that requires that
all e iron and steel products used in the project to be produced in the United States
& ican Iron and Steel Requirement”). The Contractor and his/her suppliers shall
comply with Section 436 of federal H.R. 3547. These requirements apply to and are

inding to the Manufacturer of the products specified in this Section unless variance or

Certification Letter (a sample copies of which are provided in the Appendix). The

Q De Minimums documentation has been submitted by the Contractor.
. The Manufacturer shall provide with the shop drawing submittal one signed and dated

Certification Letter shall demonstrate compliance with Section 436 of federal H.R. 3547.

D. Submit in accordance with the requirements of Section 01 33 00.

1.05 QUALITY ASSURANCE
A. Installer Qualifications: Engage an experience Installer who has completed sheet metal
flashing and trim work similar in material, design, and extent to that indicated for this Project
and with a record of successful in-service performance.
Donohue & Associates, Inc. 07 62 00-1 SHEET METAL FLASHING & TRIM
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PART 2 - PRODUCTS

2.01

2.02

2.03

2.04

METALS

A. Stainless Steel: ASTM A167 Type 304, 26 gauge, 2D Finish, standard uncoated finish
unless otherwise indicated.

CONCEALED THROUGH-WALL SHEET METAL FLASHING AND COUNTERFLASHING
A. Material: Fabricate from the following metal:

2. Fabricate through-wall metal flashings embedded in masonry as follows:

1. Stainless Steel: 26 gauge for full flashing. : @ :
a. With ribs formed in dovetail pattern at 3-inch intervals along lengt ing to
provide a 3-way integral mortar bond and weep-hole drainage

B. Available Products: Subject to compliance with requirements, pro at may be
incorporated in the work include, but are not limited to, the followi

C. Products: Subject to compliance with requirements, prowde%ft e following:
1. Cheney Flashing (Dovetail); Cheney Flashing

2. Cheney Flashing (Sawtooth); Cheney Flashi
3. Keystone Three-Way Interlocking Thruwall

REGLETS \O\

A. General: Units of type, material, and # dfile indicated, formed to provide secure interlocking

of separate reglet and counterfla& eCes and compatible with flashing indicated.
B. Masonry Type: Provide With&t p flange for embedment in masonry mortar joint.

C. Counterflashing Wind- Re@‘I Clips: Provide clips to be installed before counterflashing to
prevent wind uplift of t terflashing lower edge.

1. Material: Stam&teel:ZS gauge.

D. Available urers Subject to compliance with requirements, manufacturers offering
products th ay be incorporated in the Work include, but are not limited to the following:

E. Ma@ers: Subject to compliance with requirements, provide products by on of the
llow

Q Fry Reglet corporation.
. Hickman: W.P. Hickman Co.

3. Keystone Flashing Company.
MISCELLANEOUS MATERIALS AND ACCESSORIES

A. Fasteners: Same metal as sheet metal flashing or other noncorrosive metal as recommended
by sheet metal manufacturer. Match finish of exposed heads with material being fastened.

PART 3 - EXECUTION

3.01

EXAMINATION

SHEET METAL FLASHING & TRIM 07 62 00-2 Donohue & Associates, Inc.
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A. Examine substrates and conditions under which sheet metal flashing and trim are to be
installed and verify that Work may properly commence. Do not proceed with installation until
unsatisfactory conditions have been corrected.

3.02 INSTALLATION

A. General: Unless otherwise indicated, install sheet metal flashing and trim to comply with
performance requirements, manufacturer's installation instructions, and AMACNA. Anchor
units of Work securely in place by methods indicated, providing for thermal expansion
metal units; conceal fasteners where possible, and set units true to line and level as %
indicated. Install Work with laps, joints, and seams that will be permanently wate%@ d

weatherproof.

B. Install exposed sheet metal Work that is without excessive oil canning, bu =and tool
marks and that is true to line and levels indicated, with exposed edges f ack to form
hems. Install sheet metal flashing and trim to fit substrates and to restit | rproof and
weather-resistant performance. Verify shapes and dimensions of s to be covered

before fabricating sheet metal.

C. Install reglets to receive counterflashing according to the foll requirements:
[ )

1. Where reglets are shown in masonry, furnish r nstallation under
Section 04 22 00 — Concrete Unit Masonry. 2

D. Counterflashings: Coordinate installation of E ashings with installation of assemblies
to be protected by counterflasing. Install axtashings in reglets or receivers. Secure in a
waterproof manner by means of snap-in_ins tion and sealant, lead wedges and sealant,
interlocking folded seam, or blind rivetshand sealant. Lap counterflashing joints a minimum of

2 inches and bed with sealant. &Q
3.03 CLEANING AND PROTECTIO
A. Clean exposed metal sur rremoving substances that might cause corrosion of metal or
deterioration of finishe%

B. Provide final protecﬁand maintain conditions that ensure sheet metal flashing and trim

Work during ¢ uction is without damage or deterioration other than natural weathering at
the time tial Completion.

\9 END OF SECTION

=)
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SECTION 07 71 33

SCUPPERS
PART 1 - GENERAL
1.01 SUMMARY
A Section includes:
1. Prefinished aluminum relief (overflow) scupper. Z%
1.02 REFERENCES %
A. ASTM: American Society for Testing and Materials Q
B. SMACNA: Sheet Metal and Air Conditioning Contractors' National As
1.03 DELIVERY. STORAGE, AND HANDLING g
A. Stack preformed and prefinished material to prevent tW|st|n or abrasion, and to aid
ventilation. Slope to drain.
B. Prevent contact with materials during storage y cause discoloration, staining, or
damage. R 8
1.04 AMERICAN IRON AND STEEL \

A. This project is being funded with monies m%available by the Safe Drinking Water Loan Program
that has statutory requirements commen n as “American Iron and Steel;” that requires that all
of the iron and steel products used in ect to be produced in the United States (“American Iron
and Steel Requirement”). The tracter and his/her suppliers shall comply with Section 436 of
federal H.R 3547. These require apply to and are binding to the Manufacturer of the products
specified in this Section unles ce or De Minimums documentation has been submitted by the
Contractor.

B. The Manufacturer shal@de with the shop drawing submittal one signed and dated original of the
fully completed Ceptification Letter (a sample copy of which is provided in the Appendix of this
manual). Saidyfo Il demonstrate compliance with Section 436 of federal H.R. 3547. Submit in
accordance wit tion 01 33 00.

PART 2 - PRO@
2.01 MA ALS
uminum Sheet: ASTM B209, prefinished with Kynar 500 coating.
2.02 OMPONENTS
A. Relief (Overflow) Scuppers: Rectangular, approximately 8 inches high x 12 inches wide minimum

0.040 in. prefinished aluminum, premanufactured or shop fabricated.

1. Color: Dark Bronze.
2.03 ACCESSORIES
Donohue & Associates, Inc. 07 71 33-1 SCUPPERS
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A. Anchorage Devices: SMACNA requirements.
B. Scupper Anchors: Stainless steel.
2.04 FABRICATION
A. Form scuppers of profiles and size indicated and to SMACNA requirements.
B. Field measure site conditions prior to fabricating work.

C. Fabricate with required connection pieces. %

D. Form sections square, true, and accurate in size, in maximum possible Iength%@ree of
distortion or defects detrimental to appearance or performance. Allow for exp@ at joints.

PART 3 - EXECUTION &
301 EXAMINATION Q«
A. Verify that surfaces are ready to receive work. : ;

B. Beginning of installation means acceptance of substrate.

3.02 INSTALLATION &

A. Join lengths with formed seams sealed waterti }bash and seal scuppers to accessories.

S
EQ@%ECTION
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SECTION 07 92 00
JOINT SEALANTS
PART 1 - GENERAL
1.01 SUMMARY

A. Preparation of joint substrates and installation of joint sealants, joint backer materials and acces-
sories needed to ensure a complete and durable weathertight seal at locations indicated. :

1.02 REFERENCES @
A. ASTM: American Society for Testing and Materials O:

1.03  SUBMITTALS ,&

A. Product Data:

requirements.
2. Manufacturer's recommended installation procedures.
3. Catalog illustrations in sufficient detail to show i?taﬂ% and interface of the Work of this
a

1. Manufacturer's specifications and other data needed to pra*ce &Iiance with the specified

Section with the Work of adjacent trades.
4. Standard color card showing full range of c.:olo ble for each product exposed to view.
B. Miscellaneous: \

1. Written documentation of applicatogs qualifications, including reference projects of similar
scope and complexity, with ¢ eﬂ e contacts of engineers and owners for verification.

2. Certification from sealant ma&" ers that their products are suitable for the use indicated
and comply with specification reguirements.

C. Submit in accordance wit n 01 33 00.
1.04 QUALITY ASSURANCE %

A. Applicator shall<pe approved by sealant manufacturer and shall have at least three years
experience ipe lling materials of types specified and shall have successfully completed at
least thre%cts of similar scope and complexity.

B. Obtt sealants from single manufacturer for each different product required to ensure
compatibllity.

G rovide joint sealants, joint fillers and accessory joint materials that are compatible with one
another and with joint substrates under Project conditions.
2. Provide joint sealants, joint fillers and related joint materials that are nonstaining to visible
joint surfaces and surrounding substrate surfaces.
3. Manufacturer shall instruct applicator in procedures for intersecting sealants.

C. Perform Work in accordance with ASTM C1193 guidelines except where more stringent
requirements are indicated or specified.

D. Schedule applications of waterproofing, water repellents, and preservative finishes after sealant
installation unless sealant manufacturer approves otherwise in writing. Ensure that installed
sealant is allowed to cure sufficiently prior to subsequent applications.

Donohue & Associates, Inc. 07 92 00-1 JOINT SEALANTS
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1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver the materials to Site in the manufacturer's unopened containers with all labels intact and
legible at time of use.

B. Maintain the products in a dry condition during delivery, storage, handling, installation, and

concealment.
1.06 SUBSTRATE CONDITIONS
A. Surfaces shall be broom clean, dry, sound, and free of voids, bugholes, r ;ets
honeycombs, protrusions, excessive roughness, foreign matter, frost, ice, and o tam|-

nants which may inhibit application or performance of the sealant system.

B. Provide joints properly dimensioned to receive the approved sealant syste;&
1.07 WARRANTY

A. Furnish written warranties against adhesive and cohesive faj %;he sealant and against
infiltration of water and air through the sealed joint for a perlod ears from date of substantial
completion.
1. Manufacturer's standard warranty covering m ter
2. Installing Subcontractor's standard warranty c% workmanship.
PART 2 - PRODUCTS

201 ACCEPTABLE MANUFACTURERS &

A. Tremco. &
B. Sika. b

C. Emseal. %@
D. Pecora. 0

E. Polyspec.QQ

F. OrEq

2.02 SEA@&
Aq sealant products listed are set as a standard of quality. Sealants of other manufacturers
all meet or exceed the characteristics of the products listed.

Provide colors selected by Engineer from manufacturer's standard color range.
C. Sealant Type A:
1. For interior and exterior expansion joints in vertical surfaces and horizontal surfaces in
concrete tanks containing domestic wastewater.

2. Acceptable Systems:

a. Sika - Sikadur-Combiflex SG — 20 M on water side of joint.

JOINT SEALANTS 07 92 00-2 Donohue & Associates, Inc.
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b. Emseal — Seismic Colorseal on non-water side of joint.

D. Sealant Type B:

1.

For interior and exterior joints in vertical surfaces and non-traffic horizontal surfaces; such
as:

a. Control and expansion joints in concrete unit or brick masonry.

b. Metal panel joints.

c. Joints around frames of doors, windows, louvers, and other similar openings.

d. Under metal thresholds. %

e. Joints in sheet metal flashings. @

f. Trim or finish joints. %
Single-component or multi-component, non-sag polyurethane seala g 25% joint
movement capability that is suitable for continuous immersion in watef; ply with ASTM
C920, Type S or M, Grade NS, Class 25.

Acceptable Sealants: 0

a. Tremco - Vulkem 116. ;

b. Tremco — Dymeric 240/240FC

E. Sealant Type C: Q

1. For interior and exterior joints in horizontal ped traffic surfaces; such as control,
expansion, and isolation joints in concrete'] nt and sidewalks.

2. Single-component or multi-compone F)%(hane sealant having a Shore A hardness of
not less than 25 or more than 50 an 6 joint movement capability that is suitable for
continuous immersion in water; co@y with ASTM C920, Type S or M, Grade P or NS,
Class 25.

3. Acceptable Sealants: &Q
a. Tremco - Vulkem 45%

F. Sealant Type G: @

1. In interior verﬂ@nd non-traffic horizontal surfaces requiring up to a 3-hour fire and
temperaturesating.

2. Gun @one sealant and fire blocking designed for use in firestop applications, and
rated b@;for up to 3-hour fire and hose stream test.

3. Provide fire rated joint assemblies meeting fire rating indicated, in accordance with

cturer's recommendations.

4, ptable Sealant:

Q a. Tremco - Tremstop Fyre-Sil.

5.

Acceptable Fire Blocking.

a. FBX Safing Insulation by Fibrex Insulations, Inc.

G. Sealant Typel:

1. Interior and exterior joints, excluding expansion joints, in concrete tanks containing domestic
wastewater.
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2. Polysulfide sealant having a Shore A hardness of not less than 25 or more than 50 and 25%
joint movement capability that is suitable for continuous immersion in water; comply with
ASTM C920, Type S or M, Grade NS, Class 25.

3. Joints shall be primed.

4. Acceptable Primer:

a. Asrecommended by sealant manufacturer.
5. Acceptable Sealants:

a. Pecora— Synthacalk GC2+
b. Polyspec — Thiokol 2235M

2.03 ACCESSORIES Qb
A. Joint Cleaner: As recommended by sealant manufacturer for substrates indi

B. Joint Primer: As recommended by sealant manufacturer for trates, conditions and
exposures indicated.

C. Bond Breaker: Polyethylene tape or other adhesive faced s recommended by sealant
manufacturer to prevent sealant contact where it wouldgbe i al to sealant performance.

D. Joint Backer: Polyethylene foam rod or other atible non-waxing, non-extruding,
non-staining resilient material in dimension 25% t ider than joint width as recommended

by sealant manufacturer for substrates, conditl'ox exposures indicated.

E. Masking Tape: Non-staining, non-absorbe pe product compatible with joint sealants and
adjacent joint surfaces that is suitable fo@asking.

F. Premolded Joint Filler: Conform t@ments of Section 03 30 00.

2.04 OTHER MATERIALS b

A. Provide other materials? @specifically described but required for a complete and proper
installation, as sele %y the Contractor and approved by the sealant manufacturer as
compatible, subjectte the approval of the Engineer.

PART 3 - EXECUTION
3.01 SURFA@\IDITIONS

A. &@mine the areas and conditions under which Work of this Section will be performed.

Verify conformance with manufacturer's requirements.
2. Report unsatisfactory conditions in writing to Engineer.
3. Correct conditions detrimental to timely and proper completion of the Work.
4. Do not proceed until unsatisfactory conditions are corrected.

3.02 PREPARATION

A. Prepare surfaces to receive sealants in accordance with sealant manufacturer's instructions and
recommendations except where more stringent requirements are indicated.
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Thoroughly clean joint surfaces using cleaners approved by sealant manufacturer whether
primers are required or not.

1. Remove all traces of previous sealant and joint backer by mechanical methods, such as by
cutting, grinding and wire brushing, in manner not damaging to surrounding surfaces.

2. Remove paints from joint surfaces except for permanent, protective coatings tested and
approved for sealant adhesion and compatibility by sealant manufacturer.

3. Remove wax, oil, grease, dirt, film residues, temporary protective coatings and other
residues by wiping with cleaner recommended for that purpose. Use clean, white, lint-free
cloths and change cloths frequently.

4. Remove dust by blowing clean with oil-free, compressed air. %

Provide joint backer material to depth required by sealant manufacturer for proper jz@,ign.

1. Fit securely by compressing backer material 25% to 50% so no displac ccurs during
tooling.

2. Avoid stretching or twisting joint backer.

Provide bond-breaker where indicated or recommended by se manufacturer, adhering
strictly to the manufacturer's installation requirements.

Prime joint substrates where required. °

2. Confine primers to sealant bond surfaces.; d ow spillage or migration onto adjoining
surfaces.

Taping: Q
1. Use masking tape where r@ prevent sealant or primer contact with adjoining

1. Use and apply primer according to sealant m%u@f's recommendations.

surfaces that would be perm stained or otherwise damaged by such contact or the
cleaning methods required for régaoval.

2. Apply tape so as not t ift readily and remove tape immediately after tooling without
disturbing joint seal. @

Premolded Joint Fille %

1. Where expansion joints having premolded joint fillers are scheduled to be sealed, provide a
i ept the sealant such as by a molded breakaway joint cap or a removable

2. Joipt,f that may contact the sealant should not be impregnated with oil, bitumen,
ring polymers or similar contaminants.

3.03 INS LATION

i_’\.Qoordinate as required with other trades to assure proper and adequate provision in the work of

those trades for interface with the Work of this Section.

Provide the approved sealant system where shown on the Drawings, and in strict accordance
with the manufacturer's recommendations as approved by Engineer.

Install sealants immediately after joint preparation.

Mix and apply multi-component sealants in accordance with manufacturer's printed instructions.
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E. Install sealants to fill joints completely from the back, without voids or entrapped air, using
proven techniques, proper nozzles and sufficient force that result in sealants directly contacting
and fully wetting joint surfaces.

F. Install sealants to uniform cross-sectional shapes with depths relative to joint widths that allow
optimum sealant movement capability as recommended by sealant manufacturer.

G. Tool sealants in manner that forces sealant against back of joint, ensures firm, full contact at
joint interfaces and leaves a finish that is smooth, uniform and free of ridges, wrinkles, sags, air

pockets and embedded impurities.
1. Dry tooling is preferred; tooling liquids that are non-staining, non-damaging to d@%sur-
faces and approved by sealant manufacturer may be used if necessary when% taken

to ensure that the liquid does not contact joint surfaces before the sealant. Q

2. Provide concave tooled joints unless otherwise indicated to provide flus or recessed
tooling.

3. Provide recessed tooled joints where the outer face of substrate is i r.

H. Remove sealant from adjacent surfaces in accordance sealant and substrate
manufacturer’'s recommendations as work progresses.

I.  Protect joint sealants from contact with contaminating suw nd from damages. Cut out,
ed

remove and replace contaminated or damaged se I iately, so that they are without
contamination or damage at time of Substantial sz iofY.

END OF agéﬁu
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SECTION 08 11 13
HOLLOW METAL DOORS AND FRAMES
PART 1 - GENERAL
1.01 SUMMARY
A. Section includes:

1. Steel doors.

2. Steel door frames. %Q%

1.02 REFERENCES
A. ANSI: American National Standards Institute &
B. ASTM: American Society for Testing and Materials 0
C. DHI: The Door and Hardware Institute Q
D. SDI: Steel Door Institute ° Q
1.03 SUBMITTALS &
A. Product Data: For each type of door and frar% bﬁued, include designation, type, level and

model, material description, core descrip%c struction details, label compliance, sound
and fire-resistance ratings, and finishes.

B. Shop Drawings: %{Q&

Elevations of each door‘agd franmie design.
Details of doors includin ical and horizontal edge details.
Frame details for eac e type including dimensioned profiles.
Details and locatio inforcement and preparations for hardware.
Details of each% t wall opening condition.

Details of ancho S, accessories, joints, and connections.
Coordinati f glazing frames and stops with glass and glazing requirements.

Nogkrwdbr

C. Schedulewsame reference designations indicated on Drawings in preparing schedule for
doors frames.

D. @dn Iron and Steel Compliance Certification:

This project is being funded by the Clean Water State Revolving Fund that requires that
all of the iron and steel products used in the project to be produced in the United States
(“American Iron and Steel Requirement”). The Contractor and his/her suppliers shall
comply with Section 436 of federal H.R. 3547. These requirements apply to and are
binding to the Manufacturer of the products specified in this Section unless variance or
De Minimums documentation has been submitted by the Contractor.

2. The Manufacturer shall provide with the shop drawing submittal one signed and dated
Certification Letter (a sample copies of which are provided in the Appendix). The
Certification Letter shall demonstrate compliance with Section 436 of federal H.R. 3547.

D. Submit in accordance with Section 01 33 00.
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1.04

1.05

PART 2 - PRODUCTS

QUALITY ASSURANCE

A.

Steel Door and Frame Standard: Comply with ANSI A250.8, unless more stringent
requirements are indicated.

DELIVERY, STORAGE, AND HANDLING

A.

Deliver doors and frames cardboard-wrapped or crated to provide protection during transit
and job storage. Provide additional protection to prevent damage to finish of factory-finished

is found. Minor damages may be repaired provided refinished items match new and are

doors and frames.
Inspect doors and frames on delivery for damage, and notify shipper and supplie @;age
acceptable to Architect. Remove and replace damaged items that cannot@r:paired as

directed.
Store doors and frames at building site under cover. Place units%ﬂ' imum 4-inch high

wood blocking. Avoid using nonvented plastic or canvas shelters tha Id create a humidity
chamber. If door packaging becomes wet, remove cartons im tely. Provide minimum
1/4-inch spaces between stacked doors to permit air circulatiog.

&0

2.01 ACCEPTABLE MANUFACTURERS b
o
A. Amweld Building Products, Inc.
B. Ceco Door Products. Q\
C. Curries Company. Q&
D. Kewanee Corporation. b&
E. Steelcraft. @
2.02 MATERIALS Q”%
A. Hot-Rolled Ste@eets: ASTM A568 or A569.
B. Cold-Rolle el Sheets: ASTM A366.
C. Met%@ated Steel Sheets: ASTM A 653, an A60 zinc-iron-alloy (galvannealed) coating,
203 D
eneral: Provide doors of sizes, thicknesses, and designs indicated.
B. Interior Doors: Provide doors complying with requirements indicated below by referencing
ANSI A250.8 for level and model and ANSI A250.4 for physical-endurance level:
1. Level 2 and Physical Performance Level B (Heavy Duty), Model 1 Seamless.
C. Exterior Doors: Provide doors complying with requirements indicated below by referencing
ANSI 250.8 for level and model and ANSI A250.4 for physical-endurance level:
1. Level 3 and Physical Performance Level B (Extra Heavy Duty), Model 2 Seamless.
HOLLOW METAL DOORS AND FRAMES 08 11 13-2 Donohue & Associates, Inc.

Bid Doc. No. 21-408 Project No. 13852 (Phase I)



2.04

FRAMES

A.

General: Provide stainless steel frames for doors, transoms, sidelights, borrowed lights, and
other openings that comply with ANSI A250.8 and with details indicated for type and profile.
Conceal fastenings, unless otherwise indicated.

B. Frames of 0.053-inch thick steel sheet for:
1. Door openings wider than 48 inches.
2. Level 2 steel doors. Q%

C. Frames of 0.067-inch thick steel sheet for: %

1. Door openings wider than 48 inches. O
1. Level 3 steel doors.

D. Door Silencers: Except on weather-stripped frames, fabricate sto eive three silencers
on strike jambs of single-door frames and two silencers on head ouble-door frames.

E. Supports and Anchors:

[ )
1. Fabricated from not less than 0.042-inch thick, e@: zinc-coated or metallic-coated
steel sheet.
2. Wall Anchors in Masonry Construction:.O.]m diameter, steel wire complying with
ASTM A510 may be used in place of steel\ .

F. Inserts, Bolts, and Fasteners: Manufacturer andard units. Where zinc-coated items are to

be built into exterior walls, comply withl%TM A153, Class C or D as applicable.
2.05 FABRICATION

A. General: Fabricate steel d d frame units to comply with ANSI A250.8 and to be rigid,
neat in appearance, and om defects including warp and buckle. Where practical, fit
and assemble units in cturer's plant. Clearly identify work that cannot be permanently
factory assembledj@ hipment, to assure proper assembly at Project site.

B. Exterior ConstrUetion: For exterior locations and elsewhere as indicated, fabricate doors and
frames fr ic-coated steel sheet. Close top and bottom edges of doors flush as an
integral par door construction or by addition of 0.053-inch thick, metallic-coated steel
chann@ith channel webs placed even with top and bottom edges.

C. \pteri onstruction: For interior locations, fabricate doors and frames from cold-rolled steel

t or metallic-coated steel sheet.
:;ore Construction: Expanded polystyrene foam continuously bonded to steel skin.

E. Clearances for Non-Fire-Rated Doors: Not more than 1/8 inch at jambs and heads, except
not more than 1/4 inch between pairs of doors. Not more than 3/4 inch at bottom.

F. Single-Acting, Door-Edge Profile: Square edge.

G. Tolerances: Comply with SDI 117.

H. Fabricate concealed stiffeners, reinforcement, edge channels, louvers, and moldings from
either cold- or hot-rolled steel sheet.
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2.06

Exposed Fasteners: Unless otherwise indicated, provide countersunk flat or oval heads for
exposed screws and bolts.

J. Hardware Preparation:

1. Prepare doors and frames to receive mortised and concealed hardware according to door
hardware schedule and templates provided by hardware supplier. Comply with
applicable requirements in ANSI A250.6 and ANSI A115 Series specifications for door
and frame preparation for hardware.

2. For concealed overhead door closers, provide space, cutouts, reinforce #=and
provisions for fastening in top rail of doors or head of frames, as applicable. :

K. Frame Construction:

1. Fabricate frames to shape shown.

2. Fabricate frames with mitered or coped and continuously welde and seamless
face joints.

3. Provide temporary spreader bars.

L. Reinforce doors and frames to receive surface-applied ha%e. Drilling and tapping for
surface-applied hardware may be done at Project site

M. Locate hardware as indicated on Shop Drawi X'r if not indicated, according to
ANSI A250.8. . &

P. Glazing Stops: Manufacturer's standard, @om 0.032-inch thick steel sheet.

1. Provide nonremovable stops on de of exterior doors and on secure side of interior
doors for glass, louvers, and I@ els in doors.

2. Provide screw-applied, rem glazing stops on inside of glass, louvers, and other
panels in doors.

FINISHES (GALVANIZED ST, OORS AND FRAMES)

A. Prime Finish: Man %s standard, factory-applied coat of rust-inhibiting primer complying
with ANSI A250.10 cceptance criteria.

B.

Final Finia%garm to Section 09 96 00. Color as elected by Owner

PART 3 - EXECU @

3.0

HOLLOW METAL DOORS AND FRAMES 08 11 13-4

1

INS

ION

neral: Install steel doors, frames, and accessories according to Shop Drawings,
manufacturer's data, and as specified.

Placing Frames:

1. Comply with provisions in SDI 105, unless otherwise indicated.

2. Set frames accurately in position, plumbed, aligned, and braced securely until permanent
anchors are set.

3. After wall construction is completed, remove temporary braces and spreaders, leaving
surfaces smooth and undamaged.

4. Except for frames located in existing walls or partitions, place frames before construction
of enclosing walls and ceilings.

Donohue & Associates, Inc.
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5. In masonry construction, provide at least three wall anchors per jamb; install adjacent to
hinge location on hinge jamb and at corresponding heights on strike jamb. Acceptable
anchors include masonry wire anchors and masonry T-shaped anchors.

C. Door Installation:
1. Comply with ANSI A250.8 unless otherwise indicated.

2. Fit hollow-metal doors accurately in frames, within clearances specified in ANSI A250.8.
3. Shim as necessary to comply with SDI 122 and ANSI/DHI A115.1G.

3.02  ADJUSTING AND CLEANING ;%
a

A. Prime-Coat Touchup: Immediately after installation, sand smooth any rusted maged

areas of prime coat and apply touch up of compatible air-drying primer.

B. Protection Removal: Immediately before final inspection, remove prot@rappings from

doors and frames. 0
END OF SECTION % Q
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SECTION 08 16 13
FIBERGLASS DOORS AND FRAMES
PART 1 - GENERAL
1.01 SUMMARY
A. Section Includes:
1. Fiberglass reinforced plastic (FRP) doors.

2. FRP door frames. @ :
3. Fire-rated fiberglass reinforced plastic (FRP) door and frame assemblies. %

1.02 RFERENCES
A. ASTM: American Society for Testing and Materials 0

B. ANSI: American National Standards Institute Q

C. NFPA: National Fire Protection Association

1.03 SUBMITTALS

A. Product Data: Manufacturer's printed productda ating characteristics of products
specified and installation instructions.

locations of door hardware, and lights and louvers, if specified.
pe mstallation condition in project; indicate installation details

B. Shop Drawings:
1. Dimensioned elevation of eor assembly in project; indicate sizes and

2. Installation details of eac
of glazing, if specified.

3. Schedule: Indicate e
and details. Use s

oor assembly in project; cross-reference to plans, elevations,
esignation indicated on Drawings.

C. Samples: Manufac&Js standard color chips.

D. Manufact ndard warranty documents, executed by manufacturer's representative,
countersign y Contractor.

E. Sub@ccordance with Section 01 33 00.
1.04 Q )%Y ASSURANCE
Fire-Rated Door Assemblies: Assemblies complying with NFPA 80 that are listed and labeled
by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire-
protection ratings indicated, based on testing according to NFPA 252.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Packing, Shipping, Handling, and Unloading: Package door assemblies in manufacturer's
standard containers.

B. Store door assemblies in manufacturer's standard containers, on end, to prevent damage to
face corners and edges.
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1.06 WARRANTY
A. Manufacturer's Lifetime warranty against failure due to corrosion from specified environment.
PART 2 - PRODUCTS
2.01 ACCEPTABLE MANUFACTURERS.
A. Chem-Pruf.

B. CORRIM.

C. Special-Lite. Q%
2.02 MATERIALS &
ified requirements.

A. Fiberglass Mat: Minimum 1.5 ounces per square foot.
B. Resins: Manufacturer's formulation for fabricating units to m s&

C. Anchors: Manufacturer's standard stainless steel expana%; ors for existing openings,
tion.

and stainless steel masonry tee anchors for new co@&

D. Fasteners: Stainless steel. N

E. Glazing Type specified in Section 08 81 G@y installed.
2.03 DOOR AND FRAME COMPONENTS &
A. Fiberglass Reinforced Plastic (Fl@)rs:
Thickness: 1-3/4 inches.
Thermal Insulating V i R-value of 12.
Minimum glass fib sin ratio: 30%.
Core: 0
a. Polyur ne foam core laminated to the interior of the panels. Core at hinges,
I wéand other hardware mounting locations shall be solid fiberglass reinforced
as d and required.
b. Gneral core at 60 minute fire-rated FRP Doors.

PN PE

)[%dr Plates: Molded in one continuous piece, resin reinforced with hand-laid glass fiber
at, nominal 1/8 inch thick, minimum 15 mil gel-coated surface.

@ Door Edges: Minimum three (3) layers resin-reinforced glass fiber mat, nominal 3/8 to
7.
8.

1 1/2 inch thick, machine tooled.
Mortise for lockset, and recess for strike plate in lock stile.
Embed steel reinforcement for hinges in fiberglass matrix; provide for hinge leaf recesses
in hinge stile.

9. Sizes: Indicated on drawings.

10. Finish: Smooth gloss or Satin surface, minimum value 88 in accordance with ASTM
D523.

11. Color: as selected by ENGINEER from manufacturer’s complete line of available colors..

B. Fiberglass Frames:

FIBERGLASS DOORS AND FRAMES 08 16 13-2 Donohue & Associates, Inc.
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1. Non-rated frames shall be one-piece solid molded fiberglass reinforced plastic, minimum
1/4 inch wall thickness.

a. Jamb-to-head joints mitered and reinforced with FRP clips and stainless steel
fasteners; conforming to ANSI A250.8 requirements for performance equivalent to 16
gauge steel frames.

b. Frame profile: 5-3/4 inches deep, 2 inches wide face; double rabbeted with 5/8 inch

high stop.

Mortise for lock strike, and recess for strike plate in lock jamb.

Reinforce for hinges and other indicated hardware.

Sizes: Indicated on drawings. Q%

~® o0

Finish: Smooth Gloss or Satin surface, with true and consistent color.
g. Color: to match door.

2. Fire-rated frames shall be standard one piece FRP profile with integra =5-3/4 inch x
2 inch equal rabbet.

a. Jamb-to-head joints mitered and reinforced with FRP clip inless steel
fasteners; conforming to ANSI A250.8 requirements for mance equivalent to 16
gauge steel frames.

Frame profile: 5-3/4 inches deep, 2 inches wide fa | rabbet with 5/8 inch high
stop. °

Mortise for lock strike, and recess for strike ivfock jamb.

Reinforce for hinges and other indicatedaba .

Sizes: Indicated on drawings. N

Finish: Smooth Gloss or Satin surfacx rue and consistent color.

Color: to match door. Q
C. Lights: &

Stops: Pultruded fiberglass r&gd plastic stops; same color as doors.
S.

o

@=oao0

1.

2. Sizes: Indicated on dra

3. Fasteners: Stainless st ews.

4. Glass: as specified in n 08 81 00.

D. Frame Anchors: Ty recommended by manufacturer for project conditions.
PART 3 - EXECUTION @
3.01 EXAMINATION

A. Ver Qopenings are correctly prepared to receive doors and frames and are correct size
Kd th in accordance with shop drawings.

B@amine conditions under which construction activities of this section are to be performed
and submit written report if conditions are unacceptable.

C. Verify that glazing has been factory-installed.
3.02  INSTALLATION
A. Install door opening assemblies in accordance with shop drawings, ANSI A250.8, and
manufacturer's printed installation instructions, using installation methods and materials

specified in installation instructions.

B. Install of door hardware as specified in Section 08 71 00.
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E.

F.

Install door hardware in accordance with manufacturer's printed instructions, using through-
bolts to secure surface applied hardware.

Installation Tolerances: Maintain plumb and level tolerances specified in manufacturer's
printed installation instructions.

Install Fire-Rated doors within clearances specified in NFPA 80.

3.03  ADJUSTING

A.

Install fire-rated frames according to NFPA 80. :
y

Adjust doors in accordance with door manufacturer's maintenance instructionﬂ;mg open
and shut without binding, and to remain in place at any angle without bein b
gravitational influence.

Adjust door hardware to operate correctly in accordance with hard Qanufacturer's
maintenance instructions. Q

3.04 CLEANING

[ )
A. Clean surfaces of door assemblies and exposed d P&e in accordance with
manufacturer's maintenance instructions.
[ J
3.05 PROTECTION \
A.

Protect door assemblies and door hard z&m damage by subsequent construction
activities until final inspection. &

@&&OF SECTION
S

"OQ

xO

Q’&
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SECTION 08 71 00
DOOR HARDWARE

PART 1 - GENERAL

1.01

1.02

1.03

1.04

SUMMARY

A Section includes:

1. Hardware for hollow metal and fiberglass doors. Q%

REFERENCES %

A. NEMA: National Electrical Manufacture’s Association
QUALITY ASSURANCE

A. Manufacturers: Companies specializing in manufacturing door h@are with minimum three

A

B.

DELIV

years experience.

SUBMITTALS N Q
. Shop Drawings. b\'
Product Data. b

Submit in accordance with Section 01 SSm

American Iron and Steel Compli |cat|on
1. This projectis being fun % Clean Water State Revolving Fund that requires that all of

the iron and steel pro used in the project to be produced in the United States
(“American Iron and quirement”). The Contractor and his/her suppliers shall comply
with Section 436 o | H.R. 3547. These requirements apply to and are binding to the
Manufacturer of oducts specified in this Section unless variance or De Minimums
documentatio een submitted by the Contractor.

The Manufagturer shall provide with the shop drawing submittal one signed and dated
Certificati ter (a sample copies of which are provided in the Appendix). The Certification
Letter demonstrate compliance with Section 436 of federal H.R. 3547.

E@ORAGE AND HANDLING

A. wage hardware items individually; label and identify package with door opening code to match

ware schedule.

Protect hardware from theft by cataloging and storing in secure area.

PART 2 - PRODUCTS

2.01 ACCEPTABLE MANUFACTURERS:
A. Entrance Leverset, Locks, Latches.
Lockset manufacturers
Donohue & Associates, Inc. 08 71 00-1 DOOR HARDWARE

Project No. 13852 (Phase 1) Bid Doc. No. 21-408



Marks 95 Survivor Series, 195RAB/26D-F12, heavy duty Grade 1, dull chrome finish.
Corbin Russwin equivalent to above.

Lock Backset: 2-3/4 inches thru-bolt spacing, unless otherwise indicated.

Strikes: Provide manufacturer’s standard strike for each lock-bolt or latch-bolt and
with strike box and curved lip extended to protect frames; finished to match lock or
latch.

e. Bored Locks: BHMA A156.2; Grade 1.

B. Lock Cylinders %

1. Tumbler type, constructed from brass or bronze, stainless steel, or nickel silveg. @

aoop

2. High-Security Lock Cylinders: BHMA A156.30; Grade 1, interchangeable core alent to
Corbin Russwin 6-pin; face finished to match lockset.

C. Keying
1 Keying System: Provide blank lock cylinders and 1 key for each t, to be keyed by the
Owner.

2. Keys: Nickel silver or brass.
D. Operating Trim

° Q
1. Operating Trim: BHMA A156.6; stainless stegl, @btherwise indicated.

E. Exit Devices: Rim type x stainless steel x US" rtical rod type x stainless steel x US 32D
Provide compatible FO8 heavy duty exit i i for exterior doors and compatible passage
type exit device trim for interior doors.

1. Single doors: &
a. ED5200 %Corbin Russwin
b. 8300 b Adams Rite

2. Double doors: q@
a. ED5400 Q« Corbin Russwin

b. 8100 Adams Rite
F. Hinges xm 4-1/2 x US 32D.
1. 1 Hager
. 91 Stanley
BB 4101 Lawrence

and hold feature. Closers shall have adjustable closing power for use on various size doors and
to allow adjustment of closing speed, opening force shall initially be set at 8 pounds operating
effort.

,%Qosers: Heavy duty parallel arm closers to resist damage from high speed wind with positive stop

1. Sargent 351 PSH Series aluminum closer. HO - indicates hold open
H. Kick Plates — 10 inch x 2 inch LDW x US 32D x 16GA.

1. Brookline
2. lves
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3. Hiawatha
4. Rockwood

I.  Thresholds - setin sealant 5 inch x 1/2 inch Clear Anodized Aluminum Thermally Broken Saddle
x frame width.

1. S282A x AL Reese

2. 252 x 3AFG x AL Pemko

3. 8425 x AL National Guard
4., 421S x AL Hager

J. Door Bottom - Mill Aluminum with thermoplastic rubber.

1. DB594AU Reese Q%
2. 222APK Pemko

3. 15NA National Guard

4, T79SNMIL Hager 0

K. Door Gasketing Q
1. Door Gasketing: BHMA A156.22; with resilient or fl |

seal strips that are easily

replaceable and readily available from stocks maigtaij anufacturer.
L. Wall Stops x Concealed Fasteners. &
1. 406/407 x convex lves ° b
2. 406 Roc \

M. Flush Bolts with Dustproof Strike long ergh to pass through threshold.

1. FB458 x 26D QS
2. 0600 x 26D aldwin
3. 555x26D b Rockwood
4. 282D x 26D Hager
N. Overhead Stop — H@n.
1. 70H x 26D© Glynn Johnson

0. Astragalsw Height Door - Clear Anodized Aluminum with thermoplastic rubber.

1. @with one active leaf:
\'E. 158NA National Guard
Q . 355CS Pemko
Electrified Strikes x stainless steel
1. 310-2% Folger Adams
2.03  FINISHES
A. Manufacturer responsible for surface preparation and priming. Finish coating of doors either in

plant or field. System shall comply with Section 09 96 00, refer to Schedule. Coordinate finish
color with Engineer.
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B. Finishes are US 32 satin stainless steel unless otherwise noted. Closer finishes may be paint.
PART 3 - EXECUTION
3.01 INSPECTION

A. Verify that doors and frames are ready to receive work and dimensions are as indicated on shop
drawings.

B. Beginning of installation means acceptance of existing conditions.
3.02  INSTALLATION

A. Install hardware in accordance with manufacturer's instructions. Q:
B. Use the templates provided by hardware item manufacturer. &

3.03 HARDWARE SCHEDULE

A. SetNo. 1. : ;

1-1/2 PR Butts
1 Exit Device

B Set No. 2.
1-1/2 PR Butts x NRP

[ ]
1 Closer Q
1 Kickplate &
1 Wall Stop or Floor Stop . b

1 Electrified Strike

1 Kickplate
1 Weatherstrip
1 Door Bottom

1 Threshold

1 Wall Stop or%&op
C. SetNo. 3.
1-1/2 @x NRP
1 Exit e
er

1 Cle 110 degrees x HO (Omit HO on D03, D06 and D08 at Structure 5)
rified Strike
&c plate
Nl Weatherstrip

1 Door Bottom
1 Threshold

1 Exit Device &
1 Closer x 110 degrees &O

Set No. 4
3 PR Butts x NRP
1 Dummy Trim Lockset
1 Exit Device
1 Electrified Strike
1 Closer x 110 degrees x HO
1 Overhead Stop
2 Flushbolts (top & bottom)
2 Kickplates
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1 Weatherstripping
2 Door Bottoms

1 Threshold

1 Astragal

E. SetNo.5
3 PR Butts
1 Dummy Trim Lockset
1 Exit Device
1 Closer x 110 degrees x HO
1 Overhead Stop
2 Flushbolts (top & bottom)

)
2 Kickplates @
S0

END OF SECTION ,&
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SECTION 08 81 00
GLASS GLAZING
PART 1 - GENERAL

1.01 SUMMARY

A. Section includes:

1. Exterior and Interior doors.

1.02 REFERENCES QO
A. ASTM: American Society for Testing and Materials &

B. ANSI: American National Standards Institute

1.03 QUALITY ASSURANCE ; )

A. Safety Glass: Comply with ANSI Z297.1, with label on ga

B. Safety Glazing Materials Act. 2 b\'
[ J

1.04 SUBMITTALS

A. Manufacturer's Data, Glass:

2. Include test data substantiati glass complies with specified requirements.

B. Manufacturer's Data, GIazin%erials:

1. Manufacturer's speéifieations and installation instructions for each type of glazing sealant
and compound, and associated miscellaneous material. Include manufacturer's
published data; ter of certification, or certified test laboratory report indicating that
each mate%complies with the project specifications and is suitable for the applications

showw
C. Sampl@Gla N

. mit 3, samples of each type of glass specified.
nsulating glass samples need not be hermetically sealed, but edge construction shall be

Q included.

1. CONDITIONS

1. Manufacturer's specificationmghllation instructions for each type of glass required.

A. Weather Conditions: Do not proceed with installation of liquid sealants under adverse weather
conditions, or when temperatures are below or above manufacturer's recommended
limitations for installation.

1.06 GUARANTEES

A. Insulating Glass: Provide manufacturer's ten year warranty against seal separation.
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PART 2 - PRODUCTS
201 GLASSTYPES

A. Type G1: 1 inch thick overall gray-tinted and reflective insulating glass units, with makeup
of 1/4 inch gray-tinted annealed float outboard glass, 1/2 inch thick dead air
space, and 1/4 inch clear polished square wire inboard glass with W-60 Building
Code Marking, fire-rating 60 minutes, clear pyrolitic low-emissivity coating on #3
surface within unit. Reflective coating on the #2 surface by PPG, Solar cool gray

series, LOF Eclipse series or Guardian. :
B. Type G2: 1/4 inch thick, clear tempered float glass. @

C. Type G3: 1linch thick overall gray-tinted and reflective insulating glass units
of 1/4 inch gray-tinted annealed float outboard glass, 1/2 inch
space, and 1/4 inch clear annealed float inboard glass with
emissivity coating on #3 surface within unit. Reflective co
by PPG, Solar cool gray series, LOF Eclipse series or n.

e #2 surface

D. Type G4: 1-1/8 inch thick, clear 1-hour fire-rated glass with W-6 ilding Code Marking.
2.02 FIRE-RATED GLAZING

A. Material:  SuperLite 1I-XL 60 as manufactured @FIRST 60 minute fire-resistive with
hose stream.

2.03 GLAZING SEALANTS/COMPOUNDS
A. Preformed Butyl Rubber Glazing Seal

inert fillers and pigments, solvent based with minimum

1. Tape or ribbon (coiled on rel per) of polymerized butyl, of mixture of butyl and
polyisobutylene, compo
of 95% solids, with threa abrlc reinforcement, tack-free within 24 hours, paintable,

non-staining

2. Provide combinati t@ and encased continuous rubber shim, of approximately 50
durometer hard

3. Any caulkings dow sealants which come in contact with the insulating glass
sealants ar, be compatible.

204 GLAZING GA@S
A. Pro@zing gaskets recommended by manufacturer.
B. Ided Neoprene Glazing Gaskets:

Molded or extruded neoprene gaskets or profile and hardness shown for watertight
construction; comply with ASTM D2000 designation 2BC 415 to 3BC 620, black.

C. Polyvinyl Chloride Glazing Gaskets:

1. Extruded, flexible PVC gaskets of the profile and hardness shown; when not shown, for
watertight construction comply with ASTM D2287.

D. Vinyl Foam Glazing Tape:

1. Closed cell, flexible, self adhesive, non-extruding, polyvinyl chloride foam tape;
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recommended by manufacturer for exterior, exposed, watertight, installation of glass, with
only nominal pressure in the glazing channel, comply with ASTM D1667.

2.05 MISCELLANEOUS GLAZING MATERIALS

A.

D.

Setting Blocks: Neoprene, 70-90 durometer hardness, with proven compatibility with sealants
used.

Spacers: Neoprene 40-50 durometer hardness, with proven compatibility with sealants used.

plastic foam, proven to be compatible with sealants used, flexible and resilient, with

Compressible Filler Rod: Closed cell or waterproof jacketed rod stock of synthetic rt@r
0
pounds per square inch compression strength for 25% deflection. %

Cleaners, Primers and Sealers: Type recommended by sealant or gasket turer.

PART 3 - EXECUTION

3.01 INSPECTION

A.

Examine the framing and glazing channel surfaces, backing, vagle stop design, and the
conditions under which the glazing will be performed, an if Architect/Engineer in
writing of all conditions detrimental to the proper an inﬁ%r mpletion of the work. Do not
proceed with the glazing until unsatisfactory con 'ti(%a e been corrected in a manner
acceptable to the Architect.

[ ]
3.02 JOB REQUIREMENTS Q\

A.

D.

Provide watertight and airtight installatiﬂ():I each piece of glass. Each installation shall
withstand normal temperature c ind loading, impact loading (for operating sash and
doors) without failure of any kind Jdc g loss or breakage of glass, failure of sealants or
gaskets to remain watertight’and aiffight, deterioration of glazing materials and other defects
in the work. a

Protect glass from edg&ge at all times during handling, installation and operation of the
building.

Glazing channefgimensions shown provide for a minimum bite on the glass, minimum edge
clearanc uate sealant thicknesses, with reasonable tolerances. Be responsible for
correct gla e for each opening, within the tolerances and dimensions established.

Co I@h combined recommendations of glass manufacturer and manufacturer of sealants
nd r materials used in glazing, except where more stringent requirements are shown or
ified, and except where manufacturer's technical representative direct otherwise.

Qomply with "Glazing Manual" by Flat Glass Marketing Associating except as shown and

specified otherwise, and except as specifically recommended otherwise by the manufacturers
of the glass and glazing materials.

F. Inspect each piece of glass immediately before installation, and eliminate all which have
observable edge damage or face imperfections.

G. Unify appearance of each series of lights by setting each piece to match others as nearly as
possible. Inspect each piece and set with pattern, draw and bow oriented in the same
direction as other pieces.
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3.03 PREPARATION FOR GLAZING

A.

B.

Clean the glazing channel, or other framing members to receive glass, immediately before
glazing. Remove coatings which are not firmly bonded to the substrate. Remove lacquer from
metal surfaces wherever elastomeric sealants are used.

Apply primer or sealer to joint surfaces wherever recommended by sealant manufacturer.

3.04 GLAZING

A.

B.

3.0

C.

Comply with ANSI Standard Z97.1-1975 Safety Glazing Code.

Install setting blocks of proper size at quarter points of sill rabbet. Set blocks in th @se of
the heelbead compound. O

Glazing shall be set with equal bearing for entire width.

Provide spacers inside and out, and of proper size and spacing, for S sizes larger than
50 united inches, except where gaskets are used for glazing. Pro inch minimum bite
of spacers on glass and use thickness equal to sealant width, exce ith sealant tape use
thickness slightly less than final compressed thickness of ta%

[ )
Voids and Filler Rods: Prevent exudation of sealanior und by forming voids or
installing filler rods in the channels at the heel of 'ar@ bead (do not leave voids in the sill
channels) except as otherwise indicated, dependi ight size, thickness and type of glass,
and complying with manufacturer's recommenga .

Do not attempt to cut, seam, nip or abrad%s which is chemically strengthened, tempered,
or heat strengthened.

Force sealants into channel to el ir@voids and to ensure complete "wetting" or bond of
sealant to glass and channelgurfaces.

Tool exposed surfaces of liquids and compounds to provide a substantial "wash" away
from the glass. Install ized tapes and gaskets to protrude slightly out of the channel to
eliminate dirt and moi pockets.

Clean and trim excess glazing materials from the glass and stops or frames promptly after
jminate stains and discolorations.

Where swwedge shaped gaskets are driven into one side of the channel to pressurize the
seaasket on the opposite side, provide adequate anchorage to ensure that gasket will

ot" out when subjected to dynamic movement. Anchor gasket to stop with matching
%or by proven adhesive, including embedment of gasket tail in cured heel bead.

, PROTECTION AND CLEANING
Cure glazing sealants and compounds in compliance with manufacturer's instructions and
recommendations, to obtain high early bond strength, internal cohesive strength and surface
durability.
Protect exterior glass from breakage immediately upon installation by attachment of crossed
streamers to framing held away from glass. Do not apply markers of any type to surfaces of
glass.

Remove and replace glass which is broken, chipped, cracked, abraded, or damaged in other
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ways during the construction period, including natural causes, accidents and vandalism.

D. Maintain glass in a reasonably clean condition during construction so that it will not be

damaged by corrosive action and will not contribute (by washoff) to the deterioration of glazing
materials and other work.

E. Wash and polish glass on both faces not more than four days prior to acceptance of the work
in each area. Comply with glass manufacturer's recommendations. Washing shall be done by
professional firm.

END OF SECTION

%
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SECTION 08 91 19
FIXED LOUVERS

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A. Drawings and General Requirements of contract including General and Supplementary
Conditions and Division 1 specification sections apply to Work of this Section.

B. Extent of outlets and inlets work is indicated by drawings and schedul 3@15 by
requirements of this Section. %

C. Types of outlets and inlets required for project include the following: Q
1. Louvers. 0

1.02  QUALITY ASSURANCE

A. ASHRAE Standards - Comply with American Society of ing, Refrigerating, and Air-
Conditioning Engineers, Inc. (ASHRAE) Standard 70¢'Meth Testing For Rating The Air
Flow Performance Of Outlets and Inlets".

B. ADC Test Code - Comply with Air Diffusioy C ADC) Equipment Test Code 1062R4
"Certification, Rating and Test Manual". \

C. AMCA Standards - Comply with Air wnent and Control Association, Inc. (AMCA)
Standard 500 "Test Method For Louvers, Dampers and Shutters".

D. ANSI/NFPA Standards - Complx&@laﬂonal Fire Protection Association (NFPA) Standard
90A "Installation of Air Con ning’&nd Ventilating Systems".

E. ARI Standard - Comply Conditioning and Refrigeration Institute (ARI) Standard 650 -
"Air Outlets and Inlets"

1.03 SUBMITTALS 0
A. Product Dat mit manufacturer's data on outlets and inlets including the following:
1. Sc@ule of outlets and inlets indicating drawing designation, model number, size, and
& ories furnished.
D sheet for each type of outlet and inlet, and accessory furnished; indicating
onstruction, finish, and mounting details.
Performance data for each type of outlet and inlet furnished, including pressure drop,
throw and drop, and noise criteria ratings. Indicate selections on data.

B. Submit in accordance with Section 01 33 00.

C. Maintenance Data - Submit maintenance instructions, including cleaning instructions for
finishes, and spare parts lists in accordance with Section 01 78 23. Include this data in
maintenance manuals.
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1.04

PRODUCT DELIVERY, STORAGE AND HANDLING

A.

Deliver outlets and inlets wrapped in factory-fabricated fiberboard type containers. Identify on
outside of container type of outlet or inlet and location to be installed. Avoid crushing or
bending and prevent dirt and debris from entering and settling in devices.

Store outlets and inlets in original cartons and protect from weather and construction work
traffic. Where possible, store indoors; when necessary to store outdoors, store above grade
and enclose with waterproof wrapping.

PART 2 - PRODUCTS Q%

2.01

LOUVERS %

A.

Manufacturers:
. Greenheck.

Carnes.

Ruskin.

Or equal.

Construction: Provide louvers constructed of alumcnu ons, Alloy 6063-T5. Weld
units or use stainless steel fasteners.

e

Performance: Provide weatherproof louvers of sf shown in schedules or on drawings.
Louvers shall not exceed scheduled maX|mu for free area face velocity and pressure
drop at scheduled airflow rates. Intak ers shall not have rated minimum water
entrainment velocity lower than sched m free area velocity.

substrate and specifically manuf to fit into construction openings with accurate fit and

Substrate Compatibility: Prowde& |th frame and sill styles compatible with adjacent
adequate support for Weat}w)o installation. Refer to Drawings and Specifications for

types of substrate which will in each type of louver.
Finish: Provide louvers(witf®*70% Kynar finish. Finish color to be Dark Bronze.
Accessories: Provi@vers with the following accessories as scheduled:

1. Bird %rovide manufacturer's standard aluminum bird screen mounted on inside
face of

2. E ed sill.

PART 3 - EXECONON
INGPECTION

A. Examine areas and conditions under which outlets and inlets are to be installed. Do not

proceed with work until unsatisfactory conditions have been corrected.

3.02  INSTALLATION
A. Install louvers in accordance with manufacturer's written instructions.
B. Check location of outlets and inlets and make necessary adjustments in position to conform
to architectural features, symmetry, and lighting arrangement.
FIXED LOUVERS Donohue & Associates, Inc.
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END OF SECTION
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SECTION 09 26 00
GYPSUM BOARD ASSEMBLIES AND STEEL FRAMING

PART 1 - GENERAL

1.01 SUMMARY

A.

1.02 DEFINITIONS

A.

Section Includes:

1. Interior gypsum wallboard.

)
K3

Gypsum Board Terminology: Refer to ASTM C 11 for definitions of ter psum board
assemblies not defined in this Section or in other referenced standards

1.03 SUBMITTALS 0

A.

B.

C.

D.

Product Data: For each type of product indicated. Q

Shop Drawings: Show locations, fabrication, and installati control and expansion joints
including plans, elevations, sections, details of c% ts, and attachments to other units

of Work.
[
American Iron and Steel Compliance Certifi g

1. This project is being funded by &an Water State Revolving Fund that requires
that all of the iron and steel prog:ts used in the project to be produced in the United
States (“American Iron ﬁl equirement”). The Contractor and his/her suppliers
shall comply with Secti:& f federal H.R. 3547. These requirements apply to and
are binding to the nufaCturer of the products specified in this Section unless
variance or De Mini documentation has been submitted by the Contractor.

provide with the shop drawing submittal one signed and dated

sample copies of which are provided in the Appendix). The
shall demonstrate compliance with Section 436 of federal H.R.

Certification L
Certificatio@
3547.

Sub i dance with Section 01 33 00.

1.04 QUALITYASSURANCE

A. %Test—Response Characteristics: For gypsum board assemblies with fire-resistance

tings, provide materials and construction identical to those tested in assembly indicated
according to ASTM E 119 by an independent testing and inspecting agency acceptable to
authorities having jurisdiction.

1.05 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials in original packages, containers, or bundles bearing brand name and
identification of manufacturer or supplier.

B. Store materials inside under cover and keep them dry and protected against damage from
weather, direct sunlight, surface contamination, corrosion, construction traffic, and other
causes. Stack gypsum panels flat to prevent sagging.

Donohue & Associates, Inc. 09 26 00-1 GYPSUM BOARD ASSEMBLIES
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1.06 PROJECT/SITE CONDITIONS

A.

Environmental Limitations: Comply with ASTM C 840 requirements or gypsum board
manufacturer's written recommendations, whichever are more stringent.

PART 2 - PRODUCTS

2.01 MANUFACTURERS

A.

Steel Framing and Furring:
ClarkDietrich Building Systems.

Consolidated Systems, Inc. %Q

Dale Industries, Inc. - Dale/Incor.

MarinoWare; Division of Ware Ind.

National Gypsum Company.

Scafco Corporation.

Unimast, Inc. 0
Western Metal Lath & Steel Framing Systems. Q

Gypsum Board and Related Products:

American Gypsum Co.
G-P Gypsum Corp.
National Gypsum. b

United States Gypsum. Co.

ONoUA~LNE

PonNPE

2.02 STEEL PARTITION Q

A.

Q>

Components, General: &
1. Comply with AST 754 for conditions indicated.

2.  Steel Sheet Com : Complying with ASTM C 645 requirements for metal and
with manufacturép’s standard corrosion-resistant zinc coating.

Steel Studs an(j@%rs (Under 20 ft. height): ASTM C 645.

1. Mini Base Metal Thickness: 25 gauge.
2. /8 in. (92.1 mm).

St tuds and Runners (Over 20 ft. height): ASTM C.

N&inimum Base Metal Thickness: 16 gauge.

5

Fasteners:

1. Fasteners for Metal Framing: Of type, material, size, corrosion resistance, holding
power, and other properties required to fasten steel members to substrates.

2.03 INTERIOR GYPSUM WALLBOARD

A. Panel Size: Provide in maximum lengths and widths available that will minimize joints in
each area and correspond with support system indicated.
B. Gypsum Wallboard: ASTM C 36.
GYPSUM BOARD ASSEMBLIES 09 26 00-2 Donohue & Associates, Inc.
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1. Regular Type:

a. Thickness: 5/8 in., unless otherwise indicated.
b. Long Edges: Tapered and featured (rounded or beveled) for prefilling.
C. Location: As indicated on Drawings.

2.04 TRIM ACCESSORIES
A. Interior Trim: ASTM C 1047.

1. Material: Galvanized or aluminum-coated steel sheet or rolled zinc. %
2. Shapes: : @

a. Cornerbead: Use at outside corners.
b. LC-Bead: J-shaped; exposed long flange receives joint und; use at
exposed panel edges.

2.05 JOINT TREATMENT MATERIALS Q@

A.  Comply with ASTM C 475.

B. Joint Tape: ° Q
1. Interior Gypsum Wallboard: Paper. g &

[ J
C. Joint Compound for Interior Gypsum Wal . For each coat use formulation that is
compatible with other compounds app vious or for successive coats.

1. Prefilling: Atopen joints, rounﬁjﬂor beveled panel edge and damaged surface areas,
use setting-type taping r@ .

2. Embedding and First Coat:*For embedding tape and first coat on joints, fasteners,
and trim flanges, usgdrying-type, all-purpose compound.

a. Use setting-typ€ compound for installing paper-faced metal trim accessories.

3. Fill Coat: % ond coat, use drying-type, all-purpose compound.
4.  Finish Co or third coat, use drying-type, all-purpose compound.

at:
2.06 ACOUSTIC NT

A. Ac@ical Sealant for Exposed and Concealed Joints:

N;\" Manufacturers:
Q a. Pecora Corp.; AC-20 FTR Acoustical and Insulation Sealant.
b. United States Gypsum Co.; SHEETROCK Acoustical Sealant.

2. Nonsag, paintable, nonstaining, latex sealant complying with ASTM C 834 that
effectively reduces airborne sound transmission through perimeter joints and openings
in building construction as demonstrated by testing representative assemblies
according to ASTM E 90.

2.07 AUXILIARY MATERIALS

A. Provide auxiliary materials that comply with referenced installation standards and
manufacturer's written recommendations.

Donohue & Associates, Inc. 09 26 00-3 GYPSUM BOARD ASSEMBLIES
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B. Steel Drill Screws: ASTM C 1002, unless otherwise indicated.

1. Use screws complying with ASTM C 954 for fastening panels to steel members from
0.033t0 0.112 in. (0.84 to 2.84 mm) thick.

2. For fastening cementitious backer units, use screws of type and size recommended by
panel manufacturer.

C. Gypsum Board Nails: ASTM C514.
D. Fastening Adhesive (for Wood): ASTM C557. %

E. Isolation Strip at Exterior Walls: q

1. Asphalt-Saturated Organic Felt: ASTM D 226, Typel (No.

nonperforated.
2. Foam Gasket: Adhesive-backed, closed-cell vinyl foam strj allow fastener
penetration without foam displacement, 1/8 in. (3.2 mm) thickginWidth to suit steel stud

size. Q
PART 3- EXECUTION %
3.01 EXAMINATION E ¢ &

A. Examine areas and substrates, with Installe t, and including welded hollow-metal
frames, cast-in anchors, and structural frafmjn compliance with requirements and other
conditions affecting performance. Procge stallation only after unsatisfactory conditions
have been corrected. %

3.02  INSTALLATION OF STEEL FRAMIN%5 AL

A. Installation Standards: T™
installation.

B. Install supplement @ning, blocking, and bracing at terminations in gypsum board
assemblies to sua xtures, equipment services, heavy trim, grab bars, toilet accessories,

4, and ASTM C 840 requirements that apply to framing

furnishings, or ifar construction. Comply with details indicated and with gypsum board
manufacturers written recommendations or, if none available, with United States Gypsum's

"Gypsum ruction Handbook."
3.03 INSTALLAT mSTEEL STUD PARTITIONS
tall tracks (runners) at floors, ceilings, and structural walls and columns where gypsum
Nboard assemblies abut other construction.
1.

A.
Q Where studs are installed directly against exterior walls, install foam-gasket isolation strip
between studs and wall.
B.

Installation Tolerance: Install each steel framing and furring member so fastening surfaces
vary not more than 1/8 in. (3 mm) from the plane formed by the faces of adjacent framing.

C. Extend partition framing full height to structural supports or substrates above suspended
ceilings, except where partitions are indicated to terminate at suspended ceilings. Continue
framing over frames for doors and openings and frame around ducts penetrating partitions
above ceiling to provide support for gypsum board.

GYPSUM BOARD ASSEMBLIES 09 26 00-4 Donohue & Associates, Inc.
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3.04

Donohue & Associates, Inc. 09 26 00-5

D.

E.

A.

B.

Q

1. Cutstuds 1/2 in. (13 mm) short of full height to provide perimeter relief.

Install steel studs and furring at the following spacings:

1. Single-Layer Construction: 16 in. (406 mm) o.c., unless otherwise indicated.

Install steel studs so flanges point in the same direction and leading edge or end of each panel
can be attached to open (unsupported) edges of stud flanges first.

Gypsum Board Application and Finishing Standards: ASTM C 840 and GA-216.

APPLYING AND FINISHING PANELS, GENERAL :

Install ceiling board panels across framing to minimize the number of abutti ;Joints and
to avoid abutting end joints in the central area of each ceiling. Stagger end joints of
adjacent panels not less than one framing member.

Install gypsum panels with face side out. Butt panels together fo wcontact at edges and
ends with not more than 1/16 in. (1.5 mm) of open space be anels. Do not force into
place.

Locate edge and end joints over supports, except in ggi lications where intermediate
supports or gypsum board back-blocking is provi d end joints. Do not place tapered
edges against cut edges or ends. Stagger vextic S on opposite sides of partitions. Do
not make joints other than control joints at.cor framed openings.

Attach gypsum panels to steel studs s %edge or end of each panel is attached to open
(unsupported) edges of stud flangesﬁt.

Attach gypsum panels to fra vided at openings and cutouts.

joists and headers. Flo sum panels over these members using resilient channels, or

Do not attach gypsum p@a ss the flat grain of wide-dimension lumber, including floor
provide control joints t eract wood shrinkage.

Cover both fac f:eel stud partition framing with gypsum panels in concealed spaces
(above ceilings, , except in chases braced internally.

1. @cealed application is indicated or required for sound, fire, air, or smoke ratings,
cov e may be accomplished with scraps of not less than 8 sq. ft. (0.7 sq. m) in area.
2. (Fit gypsum panels around ducts, pipes, and conduits.
ere partitions intersect open concrete coffers, concrete joists, and other structural

\‘ members projecting below underside of floor/roof slabs and decks, cut gypsum panels to

fit profile formed by coffers, joists, and other structural members; allow 1/4- to 3/8-in.- (6.4-
to 9.5-mm-) wide joints to install sealant.

Isolate perimeter of non-load-bearing gypsum board partitions at structural abutments, except
floors. Provide 1/4- to 1/2-in.- (6.4- to 12.7-mm-) wide spaces at these locations, and trim
edges with U-bead edge trim where edges of gypsum panels are exposed. Seal joints
between edges and abutting structural surfaces with acoustical sealant.

Floating Construction: Where feasible, including where recommended in writing by

manufacturer, install gypsum panels over wood framing, with floating internal corner
construction.

GYPSUM BOARD ASSEMBLIES
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K. Space fasteners in gypsum panels according to referenced gypsum board application and
finishing standard and manufacturer's written recommendations.

1. Space screws a maximum of 12 in. (304.8 mm) o.c. for vertical applications.

L. Space fasteners in panels that are tile substrates a maximum of 8 in. (203.2 mm) o.c.
3.05 PANEL APPLICATION METHODS
A. Single-Layer Application: :

1. On ceilings, apply gypsum panels before wall/partition board application to I@eatest
extent possible and at right angles to framing, unless otherwise indicated.

2. On partitions/walls, apply gypsum panels horizontally (perpendicular to i@ ), unless
otherwise indicated or required by fire-resistance-rated assembly Q. inimize end
joints.

a. Stagger abutting end joints not less than one framing m Qﬂ’w alternate courses of
board.
B. Single-Layer Fastening Methods: Apply gypsum panels t rts with steel drill screws.
[ )
3.06 INSTALLING TRIM ACCESSORIES é
A General: For trim with back flanges intgnd asteners, attach to framing with same
fasteners used for panels. Otherwise, a& trim according to manufacturer's written
instructions.
B. Control Joints: Install control join%ccording to ASTM C 840 and in specific locations
approved by ENGINEER for &uﬁ!ﬁf ct.
3.07 FINISHING GYPSUM BOARD ASSEMBEIES
A. Treat gypsum board j " Interior angles, edge trim, control joints, penetrations, fastener
heads, surface deféctsy™and elsewhere as required to prepare gypsum board surfaces for
decoration. Re%I sidual joint compound from adjacent surfaces.
B. Prefill open joint nded or beveled edges, and damaged surface areas.
C. Apply4oi over gypsum board joints, except those with trim having flanges not intended
for tape.
D. @‘n Board Finish Levels: Finish panels to levels indicated below, according to

ASTM C 840, for locations indicated:

1. Level 4: Embed tape and apply separate first, fill, and finish coats of joint compound to
tape, fasteners, and trim flanges at panel surfaces that will be exposed to view, unless
otherwise indicated.

END OF SECTION
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SECTION 09 65 00
RESILIENT FLOORING
PART 1 - GENERAL
1.01 SUMMARY

A. Provide resilient base where shown on the Drawings, as specified herein, and as needed for a
complete and proper installation.

1.02  SUBMITTALS

&
A. Product data: Q

1. Manufacturer's information and specifications and other data neede ve compliance
with the specified requirements.
2. Samples of each item, color, and pattern available in the ifled grades from the

proposed manufacturers.
3. Manufacturer's recommended installation procedures.

. ;
1.03  MAINTENANCE &
A. Deliver to the Owner for his use in future moai@s an extra stock of approximately 10% of

each color and pattern in each material under this Section, packaging each type of
material separately, distinctly marked, and uately protected against deterioration.

PART 2 - PRODUCTS &Q

201 MATERIALS, GENERAL

B. Comply with Section 01 33 00.

A. Provide colors and patter elected by the Engineer from standard colors and patterns of
the approved manufac il the specified type.
B. Adhesives: 0
1. Provi roof and stabilized type adhesive as recommended by the manufacturer of
the ma being installed.

2. As@t emulsions and other non-waterproof adhesives will not be acceptable.

C. Con&e slab primer: Provide non-staining type as required and as recommended by the
&gufacturer of the material being installed.

2.0 IENT MATERIALS
A. Vinyl base:
1. Where noted on the Drawings, provide 4 inch vinyl topset base.
2.03 OTHER MATERIALS

A. Provide other materials, not specifically described but required for a complete and proper
installation.

Donohue & Associates, Inc. 09 65 00-1 RESILIENT FLOORING
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PART 3 - EXECUTION

3.01 SURFACE CONDITIONS
A. Examine the areas and conditions under which work of this Section will be performed.
Correct conditions detrimental to timely and proper completion of the Work. Do not proceed
until unsatisfactory conditions are corrected.
3.02 PREPARATION
A. Subfloors: %

1. Verify that substrate is smooth, level, at required finish elevation, and witho%w;re than
1/8 inch in 10 feet-0 inch variation from level or slopes shown on the Dra

2. Prior to laying materials, broom clean or vacuum the surfaces to be c 7 and inspect
the subfloors.

B. Priming: 0
1. Apply concrete slab primer if so recommended by the resili n&ring manufacturer.
2. Apply in accordance with the manufacturer's recommen .
[ )
3.03  INSTALLATION t \Q
A. General: R

1. Install materials only after finishing %ﬂs including painting, have been completed
and after permanent heating system is ating.

2. Verify that moisture content of crete slabs, building air temperature, and relative
humidity are within the limits rec ded by the manufacturers of the materials used.

3. Maintain reference markers,3io and openings that are in place or plainly marked for
future cutting by repeatifig on finish surface as marked in the subfloor. Use chalk or
other non-permanent m device.

B. Installing base: q@

1. Install base wk@bted on the Drawings.

2. Use factoryspreformed exterior corners, and factory-preformed or job-mitered interior
corne‘Q@

3.04 CLEANIN@D ROTECTING
A. Rem excess adhesive and other blemishes from exposed surfaces, using neutral cleaner
ommended by the manufacturer of the resilient materials.
END OF SECTION
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SECTION 09 67 16
RESINOUS FLOORING

PART 1 - GENERAL

1.01 SUMMARY
A. Section includes colored aggregate-filled heavy duty epoxy flooring.
1.02  DEFINITIONS
A. Aggregate-filled epoxy flooring includes penetrating, moisture tolerant, two-comp epoxy
primer, a high performance, three-component mortar consisting of epoxy resin %ﬂg agent
and selected, graded aggregates blended with inorganic pigments and mponent,
chemical resistant, epoxy coating.
1.03 REFERENCES 0
A. ASTM: American Society for Testing and Materials Q
B. ICRI: International Concrete Repair Institute
C. ISO: International Organization for Standardlzatlont \
D. SSPC: Society for Protective Coatings b
1.04 SUBMITTALS
A. Product Data: Submit manufacturer hnlcal data, installation instructions, and general
recommendations for each resin g material required. Include certification indicating
compliance of materials with req ts.
B. Samples: Submit, for verific purposes, 4-inch square samples of each type of resinous
flooring required, applied @ id backing, in color and finish indicated.
1. Forinitial selec %Olors and finishes, submit manufacturer’s color charts showing full
range of colors inishes available.
1.05 QUALITY AS%@
A. Single rce Responsibility: Obtain primary resinous flooring materials including primers,
resi%d dening agents, finish of sealing coats from a single manufacturer with not less than
rs of successful experience in manufacturing and installing principal materials
ribed in this section. Contractor shall have completed at least five projects of similar size
d complexity. Provide secondary materials of type and from source recommended by
manufacturer of primary materials.
B. Pre-Installation Conference
1. General Contractor shall arrange a meeting not less than thirty days prior to starting
work.
2. Attendance
a. Contractor
b. Architect/owner
c. Manufacturer/Installer’s representative
Donohue & Associates, Inc. 09 67 16-1 RESINOUS FLOORING
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C.

ISO 9002: All materials, including primers, resins, curing agents, finish coats, aggregates,
and sealants are manufactured and tested under an ISO 9002 registered quality system.

1.05 DELIVERY, STORAGE, AND HANDLING

A.

Material shall be delivered to job site and checked by flooring contractor for completeness
and shipping damage prior to job start.

All materials used shall be factory pre-weighed and pre-packaged in single, easy to r@age

batches to eliminate on site mixing errors. No on site weighing or volumetric mea% nts

allowed.
Material shall be stored in a dry, enclosed area protected from exposu@o:moisture.
Temperature of storage area shall be maintained between 60 and SSOF&

1.06 PROJECT / SITE CONDITIONS

A.

Concrete substrate shall be properly cured for a minimum of 30 @ A vapor barrier must
be present for concrete subfloors on or below grade. erwisg, an osmotic pressure
resistant grout must be installed prior to the resinous floorin

[ )
Utilities, including electric, water, heat (air temper r& een 60 and 85°F) and finished
lighting to be supplied by Contractor. 2

Job area to be free of other trades during, and& eriod of 24 hours, after floor installation.

Protection of finished floor from dama &bsequent trades shall be the responsibility of
the Contractor. {

1.07  WARRANTY &Q

A.

Manufacturer shall furnish a , written warranty covering both material and workmanship
for a period of one full yedpArom date of installation.

PART 2 - PRODUCTS ;b b

2.01 MANUFACTURER@

A. Stonhard S ield HRI top coated with Stonkote CE4.
A. Flo@roBuild top coated with Floropoxy 4805.
B. qual.
2. REGATE-FILLED EPOXY FLOORING
A. Nominal 3/16 inch thick system comprised of a penetrating, moisture tolerant, two-component
epoxy primer; a high performance, three-component mortar base consisting of epoxy resin,
curing agent and selected, graded aggregates blended with inorganic pigments; and a two-
component, 100% solids, epoxy resin, undercoat; pigmented quartz aggregate broadcast
media; and two-component, 100% solids, UV stable clear sealer..
1.  System Components: Manufacturer's standard components that are compatible
with each other and as follows:
RESINOUS FLOORING 09 67 16-2 Donohue & Associates, Inc.
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2. Primer:

caoow

Material Basis: Stonhard Standard Primer

Resin: Epoxy

Formulation Description: (2) two component, 100 percent solids.
Application Method: Squeegee and roller.

Number of Coats: (1) one.

3. Mortar Base:

Form

oo

1)
2)

e. Aggregates: Pigmented Blended aggregate.

4, Undercoat:

Form

~ooo0oTw

Material Basis: Stonshield undercoat.
Resin: Epoxy °

Material design basis: Stonshield HRI Base
Resin: Epoxy.

ulation Description: (3) three component, 100 percent solids. %

Application Method: Metal Trowel.

Thickness of Coats: nominal 1/8” (inch).
Number of Coats: One.

ulation Description: (2) two-compo , % solids, UV Stable.

Type:

Clear.
Finish: Gloss. °
Number of Coats: one. \

. pigmented
Finish: standard.

Number of Coats;
Pattern: Twe

Material Basis: Stonsz aggregate

RS

Mat@ Basis: Stonkote CE4.

. Epoxy
mulation Description: (2) two-component, 100% solids, UV Stable.

5. Broadcast Media:
a.
b. Type:
c.
d.
e.
6. Sealer:
a.
b.
c.
d.

OType: Clear.
& Finish: Gloss.

f. Number of Coats: one.
Q . Texture level: Standard or medium.

ystem Physical

Properties: Provide resinous flooring system with the following minimum

physical property requirements when tested according to test methods indicated:

ogkrwnE

Donohue & Associates, Inc.
Project No. 13852 (Phase )

Compressive Strength: 10,000 psi after 7 days per ASTM C579
Tensile Strength: 2,000 psi per ASTM C307

Flexural Strength: 4,300 psi per ASTM C580

Flexural Modulus of Elasticity: 2.0 x 108 psi per ASTM C580
Hardness: 85 to 90 per ASTM D2240, Shore D

Impact Resistance: > 160 in./Ibs. per ASTM D2794
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Abrasion Resistance: 0.06 gm max. weight loss per ASTM D 4060, CS-17
Flammability: Class 1 per ASTM E-648.

Thermal Coefficient of Linear Expansion: 1.3 x 10-%in./in. °F

Water Absorption:; 0.1% per ASTM C 413

VOC Content per ASTM D2369:

a. Stonshield HRI Base — 40 g/l

b. Stonshield Undercoat — 34 g/l

C. Stonkote CE4 — 34 g/l

12. Cure Rate @ 77°F/25°C: 12 hours foot traffic, 24 hours normal operations

2.03 COLORS Q%

A. Colors: As selected by Engineer from manufacturer’s standard colors. %

R © 0~
BB 9®:

condition indicated

PART 3 - EXECUTION Q

3.01 PREPARATION

2.04  JOINT SEALANT MATERIALS
A. Type produced by manufacturer of resinous flooring system for % service and joint

A. Substrate: Concrete must be at least 28 and shall pass a dryness test in
accordance to ASTM D4263 Test Method fo ating Moisture by the Plastic Sheet
Method, before coating is applied. Should e be detected, perform “Standard Test
Method for Measuring Moisture Vapor E ate of Concrete Subfloor Using Anhydrous
Calcium Chloride.” (Reference ASTM M0|sture content not to exceed three pounds

per 1,000 square feet in a 24-hour pe d Shot-blast or mechanically abrade in accordance
with SSPC-SP13 Surface Prep Concrete to remove laitance, curing compounds,
hardeners, sealers and other co & ants and to provide surface profile. Surface profile to
be in accordance with ICR Large voids, bugholes and other cavities should be
filled with recommended fiII surfacer. Surface must be clean, dry and free of oil, grease
and other contaminants. @ ate and ambient temperature shall be between 55°F-90°F.

3.02 APPLICATION Q’%

A. General: App@ach component of resinous flooring system in compliance with
manufac ifections to produce a uniform monolithic wearing surface of thickness
indicated, u rrupted except at divider strips, sawn joints or other types of joints (if any),

indicat@r required.

Primer’ Mix and apply primer over properly prepared substrate with strict adherence to
apufacturer’s installation procedures and coverage rates. Coordinate timing of primer
plication with application of troweled mortar to ensure optimum adhesion between resinous
ooring materials and substrate.

C. Troweled Mortar: Mix mortar material according to manufacturer’'s recommended procedures.
Uniformly spread mortar over substrate using manufacturer’s specially designed screed box
adjusted to manufacturer's recommended height. Hand trowel apply mixed material over
freshly primed substrate using stainless steel finishing trowels.

D. Coating: Remove any surface imperfections by lightly abrading and vacuuming the floor
surface. Mix coating to manufacturer's recommended procedures. Squeegee apply and
backroll with strict adherence to manufacturer’s installation procedures and coverage rates.

RESINOUS FLOORING 09 67 16-4 Donohue & Associates, Inc.
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3.03  FIELD QUALITY CONTROL

A.

The right is reserved to invoke the following material testing procedure at any time, and any
number of times during period of flooring application.

The Owner will engage service of an independent testing laboratory to sample materials
being used on the job site. Samples of material will be taken, identified and sealed, and
certified in presence of Contractor.

Testing laboratory will perform tests for any of characteristics specified, using applicable
testing procedures referenced herein, or if none referenced, in manufacturer’s produ

If test results show materials being used do not comply with specified r%rements,
Contractor may be directed by Owner to stop work; remove non-complying ials; pay for
testing; reapply flooring materials to properly prepared surfaces which iously been
coated with unacceptable materials.

3.04 CURING, PROTECTION AND CLEANING 0

A.

prevent contamination during stages of application and prio mpletion of curing process.

Cure resinous flooring materials in compliance with manufaciurer's€directions, taking care to
Close area of application for minimum of 24 hours. e Q%

Protect resinous flooring materials from dam e@ear during construction operation.
Where temporary covering is required for rpose, comply with manufacturer’s
recommendations for protective materials method of application. Contractor is
responsible for protection and cleaning o &s after final coats.

Cleaning: Remove temporary coverﬂ%and clean resinous flooring just prior to final
inspection. Use cleaning mate@m procedures recommended by resinous flooring

manufacturer.
%6 END OF SECTION

"OQ

xO

Q’&
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SECTION 09 96 00
HIGH-PERFORMANCE COATINGS

PART 1 - GENERAL

1.01 SUMMARY
A. Coating of surfaces as noted on the Drawings and as specified herein, including:
1. New and existing surfaces described in Finish Schedules and notes on Drawing %
2. Interior masonry wall surfaces.
3. Exposed underside of precast concrete roof and floor members. %
4. Exposed interior and exterior ferrous metal, ductile iron, or cast iron piplr@ ardless of
factory-applied finish.
5. Exposed interior and exterior structural steel surfaces.
6. Exterior and interior equipment, pumps, valves, motors, etc. and nances
7. Color-coded equipment and piping above ceilings.
8. Concrete tank and channel surfaces only where noted on dr S.
9. Copper piping and galvanized steel piping and conduit mounte coated surfaces.
10. Exposed interior and exterior galvanized steel conduit r%ports.
11. Steel doors and frames. ° §
12. Existing surfaces remodeled or damaged du truction which presently have a
finish. Refinish surrounding areas as required s -up not visible from 6 feet away.
13. Existing surfaces exposed by removals whe cent surface has a finish. Finish areas
as required so touch-up not visible from 6 V.
14. Touchup and finish coatings on OM hed equipment, material, and appurtenant
items.
15. New mag meters &
B. Labeling and directional arrows%@ng, equipment, valves, and ducts whether coated or
not coated is specified in 8964 5 05.
C. Do not coat the followin @ specifically noted otherwise:
1. Factory-finishe élcal motor control center (MCC), main instrument panels (MIP),
flow indicators, related equipment.
2. Moving pa@;f operating units, electrical parts, linkages, sensing devices, and motor
shaft
3. Buried ment and piping.
4, es above ceilings.
5. x‘ finished trim
nless steel, chrome plate, copper, bronze, galvanized surfaces, and similar finished
aterials
Aluminum ductwork or aluminum faced insulation.
Aluminum louvers and trim.
9 Concrete tanks.
10. Plastic and FRP piping, equipment, and ductwork.
D. Do not coat over any code-required labels such as UL and Factory Mutual, or any equipment
identification, performance rating, name, or nomenclature plates.
E. Contractor shall take precautions to not coat over ground rings and ground straps on mag
meters scheduled for coatings.
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F. Equipment manufacturers are responsible for surface preparation and coating of equipment,
motors, and appurtenances. Equipment to be coated and coating system is identified in the
equipment specification sections.

1.02  DEFINITIONS

A. Definitions as used in Finish Schedule shown on Drawings and Coating Schedule included
herein.

1.03 SUBMITTALS

A. Product Data:

1.

2.

1. Coatings: Paint or heavy duty finishes for use on surfaces subject to interi

including primers, sealers, fillers, and intermediate and finished coats.
2. Submerged NP: Surfaces submerged in non-potable liquid plus 1
above high liquid level.

3. First Coat: Field primer, factory primer, or shop primer. Whe one coat is
required, first coat is the finished coat.

4. Second, Third, or Intermediate Coats: Successive finished applied over first
coat.

5. DFT: Dry film thickness (mils/coat).

6. sfpg: Square feet per gallon (per coat).

° Q
Manufacturer’s literature including applic.a®:ommendations and generic makeup for

recommendations and generic keup shall be submitted with all material and

each coating scheduled. n
Factory or shop-applied primeE ufacturer's literature including application
equipment submittals. All pr@w | conform to the requirements of this Section.

B. Miscellaneous: t

1.

Schedules: @
a. Schedule @sed coating systems within 60 days after Notice to Proceed.

b. Schedule o posed coating systems shall contain all information as indicated in
Coatin hedule included herein.

C. Submitina dance with Section 01 33 00.

1.04 QUALH@URANCE

,% |

latory Requirements:

All coatings shall conform to OSHA requirements for allowable exposure to lead and
other hazardous substances.

B. Applicator Qualifications:

1.

Engage an experienced applicator who has successfully completed coating system
applications similar in material and extent to those indicated.

C. Single-Source Responsibility:

1.

Provide coating material produced by same manufacturer for each system.
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1.05

DELIVERY, STORAGE, AND HANDLING

A. Materials shall be delivered to site in original containers with labels intact and seals
unbroken.

B. Protect and heat or cool material storage location to maintain temperature ranges
recommended by coating manufacturers, but not less than 55°F.

C.

in appropriate metal containers. Provide fire extinguishers of type recommended ing

Avoid danger of fire. Oily rags and waste must be removed from buildings each night Dlél kept
g or

manufacturer’s in areas of storage and where finishing is occurring. Allow no é%i

open containers of solvent.

D. Empty containers shall have labels canceled and clearly marked as to

QO

u@

d by coating manufacturer.

urer shall be adhered to.
ertaken when cold, damp, foggy,
perature of the substrate is below

ents until coating is fully cured.
generated.
coating shall be the responsibility of the

1. Drop cloths shall be r@d in all areas where coating is done to fully protect other

lighting fixtures, and similar items or provide
replace items or remove protection and clean.

intent his Section that all ferrous metal items scheduled for coating be shop-
i re not shop-primed, surfaces shall be prepared and coated in the field as

used material will become property of Owner.

Provide minimum of two gallons of each system

1.06 PROJECT / SITE CONDITIONS
A. Environmental Requirements:
1. Dry-heat and ventilate areas to obtain conditions rec
2. Relative humidity conditions as specified by coatm
3. No unprotected, unheated exterior coating sha
or rainy weather appears probable, nor whe
55°F, unless approved in writing by coating
4. Maintain manufacturer’s environmental re
5. Apply no coating in areas where dus
6. Testing and disposal of any Wa
Contractor.
B. Protection: &Q
surfaces.
2. Remove hardwar ssories, plates,
protection by . Upon completion,
C. ltis the
primed.
specified
D. Up%ﬁ stantial Completion, remaining un
terial as required for storage, mark contents with color, type, location, and shelf life,
store on Site where required by Owner.
mponent and color used.
PART\ - PRODUCTS
2.01 MANUFACTURERS
A. Tnemec.
B. Sherwin-Williams
2.02 MATERIALS
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Coatings shall meet surface burning characteristics as required by code and established by
ASTM E84.

Coating products listed in the Coating Schedule, are set as a standard of quality. Coatings of
substitute manufacturers shall meet or exceed the characteristics of the products listed as
established by the flowing ASTM standards; B117, C307, C413, C579, C580, C868, D870,
D1014, D1653, D2047, D2240, D2370, D2794, D3363, D4060, D4141, D4541, D4585,
D4587, and G85.

If the Contractor wishes to offer a substitute to the products specified, the request. for a
substitute shall conform to the requirements of Section 01 61 00.

The Contractor and top coat coating manufacturer shall verify the compati% of their
products with the various primers used on shop primed materials and equipm

2.03 COLORS

A.

Color shall be formed of pigments free of lead, lead compound Qher materials which
might be affected by presence of hydrogen sulfide or other gase y to be present at Site.

Colors shall be as selected by Owner. System color-codin be as specified in Section
40 05 05.

pipe labels to identify pipe contents. N

° Q
All pipe shall be painted with ANSI 70 grey colé. @}g plastic banding shall be used for

Coat access doors of electrical distributi@s and grilles to match color of adjacent wall
or ceiling surfaces.

In areas scheduled for finishingosed piping, conduit, and ducts to match color of

adjacent or near surfaces, excep or-coding.

@ are finished, coat new exposed piping, conduit, and ducts to
arsurfaces, except for color-coding.

In areas where existing surf
match color of adjacent of Ae

Equipment Colors: '0%

1. Equipmen ludes pumps, blowers, valves, flow meters, etc, and associated motors,
struc orts, hangers, and attached portions of electrical conduit, and other

associa omponents.

2. C of non-submerged equipment, including equipment with a manufacturer-applied
‘%b oat, shall be same color as piping equipment serves; see Section 40 05 05.
Color of submerged equipment can be manufacturer’s standard color.

2.04 T@JING, MIXING, AND TINTING

A. Where thinning is necessary, only the products of the manufacturer furnishing the coating will
be allowed. All such thinning shall be done in strict accordance with coating manufacturer’s
recommendations.

B. Mix in accordance with manufacturer’'s recommendations.

C. Each coat shall be slightly darker than preceding coat, unless otherwise noted. Tint
undercoats similar to finish coat.
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PART 3 - EXECUTION
3.01 EXAMINATION

A. Examine the areas and conditions under which Work of this Section will be performed.
Correct conditions detrimental to timely and proper completion of the Work.

B. Materials removed and replaced to correct defects due to Work placed on unsuitable
surfaces shall be at Contractor’s expense.

3.02 SURFACE PREPARATION Q%

A. General: %
1. All surfaces to be coated shall be prepared as specified herein and,i Qrdance with
coating manufacturer’'s recommendations. The object shall be to obfal uniform, clean,

and dry surface.

2. Quality of surface preparation described herein is conside inimum. If coating
manufacturer requires a higher degree of preparati comply with coating
manufacturer’'s recommendations.

3. Where surface dryness is questioned, test with dam n%dicating instrument. Do not
apply coatings over surfaces where moisture conte%t s that permitted by coating
manufacturer. N

4. Shop primed surfaces shall be scarified b =Qi- ing top coats. Conform to top coat

manufacturers recommendations. N

5. If recoat time between application of pri d second coat or between top coats is
exceeded, scarify surface before apﬁ% atings. Conform to top coat manufacturers
recommendations.

6. Workmanship for surface preparati&shall conform to the following SSPC specifications:

a. Solvent Clean: SP-1. &

b. Hand Tool Cleaning”™gP-2.

c. Power Tool Cleanin -3.

d. White Metal Blas@ ing: SP-5.
e. Commercial B%e aning: SP-6.
f.  Brush-Off aning: SP-7.
g. Pickling: S

h.

Near—VQtj Blast Cleaning: SP-10.
| Cleaning to Bare Metal: SP-11.

Sur Preparation by Water Jetting: SP-12.

B. Fer u@atal:

NJerrous metal primed in the shop shall have all rust, dust, scale, and other foreign
substances removed by abrasive cleaning conforming to SSPC SP-10. Cleaned metal
shall be primed or pretreated immediately after cleaning to prevent new rusting.

2. Ferrous metal not primed in the shop shall be abrasive blast cleaned in the field prior to
application of primer, pretreatment, or coating. Blast cleaning shall conform to SSPC
SP-10 for submerged service. Blast cleaning shall conform to SSPC SP-6 for non-
submerged service.

3. Prior to finish coating, primed areas that are damaged shall be cleaned and spot primed.

— —

C. Concrete:

1. Concrete must be at least 28 days old and shall pass the overnight visqueen test for
dryness before applying coating.
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2. Repair surface defects / voids as recommended by coating manufacturer.

3. Concrete surfaces, including precast concrete, to be coated shall be cleaned of all form
oil, curing compound, laitenance, and other foreign substances.

4. Surfaces shall be brush-off abrasive blast cleaned in order to prepare the surface for
adherence of the coating system. Acid etching will be allowed only where brush blasting
is impractical. Resulting surface shall have a toothed or grainy texture.

5. After cleaning, surfaces shall be washed and all dust, sand, and loose particles removed
by vacuuming. If Contractor elects to blow off the surfaces with air, it shall be oil-free air
and the method shall conform to OSHA requirements.

D. Galvanized Metal: %

1. Where galvanized metal items are not submerged or buried, they shall abrasive
sweep blast cleaned and then solvent cleaned in accordance with SSPC @

E. Copper:
1. Where copper piping is not submergerd or buried, it shall %y sanded and then
solvent cleaned in accordance with SSPC SP-1.

F. Plastic and FRP:

[ )
1. Where scheduled to coated, plastic and FRPaa&ghtly sanded and then solvent

cleaned in accordance with SSPC SP-1. 2
[ ]

G. Aluminum:

in accordance with SSPC SP-1.

H. Masonry: &Q

1. Remove loose grit and
2. Remove grease, $? salts, or other chemicals, or other foreign substances by

1. Where scheduled to coated, alumi{&tll be lightly sanded and then solvent cleaned

solvent, detergent, er suitable cleaning methods.
I. Wood:
1. Woo shall be thoroughly cleaned and free of all foreign substances. Cracks,
nail hol nd other defects shall be properly filled and sanded.
2. W trim shall be sanded to a fine finish and wiped clean of dust.

J. Qp:s&h Board:

Fill scratches, nicks, and uneven areas with spackling compound and sand smooth flush
with adjacent surface.

K. Plaster:

1. Cut scratches, cracks, and abrasions from surfaces as required, fill with plaster of paris,
spackling compound, or other approved material, sand smooth flush with adjacent
surface, and seal before applying primer.

2. Give suction spots a second coat of primer before applying finish coat.

L. Existing Surfaces:
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1. Remove and replace or mask attachments if attachments are not to be coated.

2. Remove surface contamination such as oil, grease, loose or defective coatings, mill
scale, dirt, rust, mold, mildew, mortar, efflorescence, and sealers to assure sound
bonding to tightly adhered old coatings. Glossy surfaces of old coatings shall be cleaned
and dulled before overcoating.

3. Sand surfaces and feather edges where chips have occurred.

4. Cutout and fill cracks or other defects to match adjacent surface.

5. Exact nature of existing coatings is not known. Check compatibility of new coating by
application to small area prior to starting coating. If lifting or other problems occur, notify
Engineer for direction.

6. Comply with new coating manufacturer’s recommendations for preparation of sly
coated surfaces.

7. Prepare surfaces subject to submerged service as specified for new surface%

3.03  APPLICATION
A. Surfaces shall be dry at time of application. 0

B. The minimum surface temperature shall be 55°F and rising.

C. Apply in strict accordance with manufacturer's recomme d% by brush, roller, spray, or
other application method. The number of coats and thick%v ired is the same regardless
of application method.

D. Each coat shall be allowed to dry in accordan manufacturer’s requirements. Drying
time shall be construed to mean “under no% onditions”. Where conditions other than
normal exist, because of weather or b@s of confined space, longer times will be

necessary. Units shall not be put in serv@a | coatings are thoroughly dry and cured.

E. Surfaces to be coated that will i@
coat before enclosure.
F. Coatings shall be applied t

appearance, and covera
other surface imperfe

have uniform appe@

G. Make edges @oating adjoining other materials or colors sharp and clean without

overlappiﬁQ

H. Concr lock walls shall be back-rolled in conjunction with application of sprayed prime

coa\d

gvices and other hard-to-apply areas shall be back-rolled/back-brushed in conjunction with
Q plication of field applied prime coat or intermediate coat. This includes, but is not limited to:
between pipe flanges, pipe flange/barrel joints, equipment fittings, and other narrow
openings.

ssible in the completed work shall receive the final

vide an opaque, smooth surface of uniform finish, color,
udiness, spotting, holidays, laps, brush marks, runs, sags, or
ill not be acceptable. Areas cut-in by brush prior to rolling shall
n comparison with adjoining surfaces.

J. Finish edges of doors as specified for faces. Apply first finish coat on edges before fitting.
After doors fitted and hung apply second finish coat.

K. Manufacturer-Applied Coatings:
1. Repair abraded areas on factory-finished items in accordance with equipment

manufacturer's recommendations.
2. Blend repaired areas into original finish.
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3.04 FIELD QUALITY CONTROL

A.

D.

Examination of Work on Site by coating manufacturer’s representative shall be preformed
when requested by Engineer.

Sampling of Materials:
1. Engineer reserves the right to select unopened containers of materials furnished for the

Project and have the materials tested at an independent laboratory. Owner will pay for
first tests.

2. Retests of rejected materials and tests of replacement materials shall be @f r by
Contractor.

3. Remainder of contents of containers not required for testing will urned to
Contractor.

Coverage: 0

1. Before beginning Work, finish one complete room, space, s , and item of each color

scheme required, showing selected colors, finished textuge, material, and workmanship.
After approval, sample room, space, surface, and item erve as standard for similar

Work. ° Q
2. If coverage is not acceptable to Engineer, gincer reserves the right to require

additional application of coating at no extra 2sner.

Work at Site, where coat of material is to b d, shall be observed by Engineer after

surface has been prepared and befo@aﬂon of specified prime coat and each

succeeding coat, otherwise no credit f pplied coat will be given and Contractor

automatically assumes responsibility &ecoat Work in question. Surfaces coated without

such observation shall be abra e@s cleaned, reprepared, and recoated at no addition

cost to Owner. Notify Engineer&6 urface preparation complete, coat applied, and when
ith

ready for inspection to compljw ove.

3.05 FINAL TOUCH-UP AND CLEANI

A.

B.

Prior to Substantial tion, examine coated surfaces and retouch or refinish surfaces to
leave in condition a table to Engineer.

Remove ¥ coatings, and other material from floors, glass, and other surfaces not
scheduled t coated.

3.06 COATI@EDULE

A.

duled thickness or coverage rate is minimum as recommended by manufacturer.
nufacturer's recommendations shall be followed, but in no case shall the thickness or
coverage rate be less than scheduled.

B. Coatings shall conform to the following schedule and coating manufacturer's

recommendations. Examples of surfaces to be coated may not be all inclusive.
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COATINGS SCHEDULE

System Generic
No. Type Application Tnemec Sherwin-Williams
1 Polyamidoamine | Interior First Coat — Series N69 @ 105 First Coat — Macropoxy 646 @
Epoxy Concrete Block | sfpg, sprayed and backrolled 90 sfpg, sprayed and
Walls / Satin Second Coat — Series N69 @ backrolled
150 sfpg Second Coat — Macropoxy 646
Third Coat — Series N69 @ 165 | @ 130 sfpg
sfpg Third Coat — Macropoxy.646
@ 140 sfpg P
3 Polyamidoamine Interior First Coat — Series N69, thinned | First Coat — Macr y Y.}
Epoxy Concrete Floors | 10%, @ 115 sfpg, hand thinned 10%, @ g,
/ broadcast anti-skid aggregate hand broadc irskid
Satin while still wet aggregate a@n wet
Second Coat — Series N69 @ Second Macropoxy 646
190 sfpg @ 16 g
4 Polyamidoamine | Interior First Coat — Series N69 @ 115 Firﬁ _ Macropoxy 646 @
Epoxy Concrete Walls | sfpg
/ Second Coat — Series N69 @ Qnd Coat — Macropoxy 646
Satin 190 sfpg £ | @60 sfpg
5 Polyamidoamine | Exposed First Coat — Series N69, thin irst Coat — Macropoxy 646,
Epoxy Concrete 10%, @ 115sfpg o hinned 10%, @ 100 sfpg
Ceilings / Satin Second Coat — Seri DQ Second Coat — Macropoxy 646
190 sfpg N & @ 160 sfpg
6 Epoxy Modified Concrete / Filler — Series 218\a ded to | Filler —-Dura-Plate 2300 as
Mortar - Submerged NP | fill voids and’ x@.. needed to fill voids and
Polyamidoamine | / Satin First Coat —Seh 69, thinned | bugholes
Epoxy 10%, @ p First Coat — DuraPlate 235,
Secong@ CoatZ Series N69 @ thinned 10%, @ 100 sfpg
190 %ﬁ Second Coat — DuraPlate 235
@ t - Series N69 @ 190 | @ 160 sfpg
Third Coat — DuraPlate 235 @
160 sfpg
6 Epoxy Modified Concrete / Filler — Dura-Plate 2300 as
ALT Mortar - Glass Submerg needed to fill voids and
Flake Reinforced bugholes
Amine Epoxy % First Coat —SherGlass FF@ 10
Q, mils DFT
Second Coat — SherGlass FF
) @ 10 mils DFT
7 Modified Q rrous Metal, First Coat — Series 1 @ 3 mils First Coat — Corothane | Mio-
Aromatic ) Cast Iron, DFT, touch-up primer prior to Zinc @ 3 mils DFT, touch-up
Polyuret| - Ductile Iron / second coat primer prior to second coat
Polya '(Ii-@ne Submerged NP | Second Coat — Series N69 @ 5 | Second Coat — DuraPlate 235
Epo r\; / Satin mils DFT @ 5 mils DFT
% Third Coat — Series N69 @ 5 Third Coat — DuraPlate 235 @
4 ICN mils DFT 5 mils DFT
8 \| Medified Ferrous Metal, First Coat — Series 1 @ 3 mils First Coat — Corothane | Mio-

romatic
Polyurethane -

Polyamidoamine
Epoxy

Cast Iron,
Ductile Iron /
Interior Non-
Submerged /
Satin

DFT, touch-up primer prior to
second coat

Second Coat — Series N69 @ 5
mils DFT

Third Coat — Series N69 @ 5
mils DFT

Zinc @ 3 mils DFT, touch-up
primer prior to second coat
Second Coat — Macropoxy 646
@ 5 mils DFT

Third Coat — Macropoxy 646
(_@ 5 mils DFT
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9 Modified Ferrous Metal, First Coat — Series 1 @ 3 mils First Coat — Corothane | Mio-
Aromatic Cast Iron, DFT, touch-up primer prior to Zinc @ 3 mils DFT, touch-up
Polyurethane - Ductile Iron / second coat primer prior to second coat
Polyamidoamine | Exterior Non- Second Coat — Series N69 @ 5 | Second Coat — Macropoxy 646
Epoxy — Aliphatic | Submerged / mils DFT @ 5 mils DFT
Acrylic Gloss Third Coat — Series 1094 @ 3 Third Coat — Hi-Solids
Polyurethane mils DFT Polyurethane Gloss @ 3 mils

DFT

10 Polyamide Doors, Frames, | Lightly Hand Sand Lightly Hand Sand
Epoxy — Motors and Solvent Clean SP-1 Solvent Clean SP-1
Polyamidoamine | other First Coat — Series 27-1255 First Coat — Recoatabl oXy
Epoxy Equipment with | Beige @ 3 mils DFT Primer Tan @ 3 mils

Non-Epoxy Second Coat — Series N69 @ 5 | Second Coat — Mac y 646
Primer / mils DFT @ 5 mils DFT %
Interior / Satin CN\

11 Polyamide Doors, Frames, | Lightly Hand Sand / Uniformly Lightly Ha
Epoxy — Aliphatic | Motors, Mag Abrade to Degloss Solvent SP-1
Acrylic Meters and Solvent Clean SP-1 First coatable Epoxy
Polyurethane other First Coat — Series 27-1255 Pri 3 mils DFT

Equipment with | Beige @ 3 mils DFT Coat — Hi-Solids
Non-Epoxy Second Coat — Series 1094 @ rethane Gloss @ 3 mils
Primer / 3 mils DFT Q D

Exterior / Gloss - N P

12 Polyamidoamine | Galvanized First Coat — Series Nﬁe—lﬁ?‘#irst Coat — Macropoxy 646 —

Epoxy Metal, Copper, Beige @ 2 mils DF h SW4004 @ 2 mils DFT, touch-
PVvC/ primer prior to sgco up primer prior to second coat
Non- Second Coat — i 9 @ 3 | Second Coat — Macropoxy 646
Submerged / mils DFT  © @ 3 mils DFT
Interior / Satin Third Caat ies N69 @ 3 Third Coat — Macropoxy 646
mils DFT @ 3 mils DFT

13 Polyamidoamine | Galvanized First Ceat —S&ries N69-1255 First Coat — Macropoxy 646
Epoxy — Aliphatic | Metal, Copper, Beige '@ 2 mils DFT, touch-up SW4004 @ 2 mils DFT, touch-
Acrylic PVC/ r @ prior to second coat up primer prior to second coat
Polyurethane Non- orid Coat — Series N69 @ 3 | Second Coat — Macropoxy 646

Submerged / mils DFT @ 3 mils DFT
Exterior / Glo Third Coat — Series 1094 @ 3 Third Coat — Hi-Solids
mils DFT Polyurethane Gloss @ 3 mils
A DFT

20 Polyamide Epoxy | Dissi Wtal Scarify the Surface, SP-1 Scarify the Surface, SP-1
Coal Tar Pr%n / First Coat — Series 46H-413 @ First Coat — HiMil Sher-Tar @

emi-Gloss 20 mils DFT 20 mils DFT

28 Aggregate-Filled ngerior First Coat — Series 237, @ 80 First Coat — Corobond 100, @
Modified ) oncrete Floors | sfpg, squeegee and backrolled, | 270 sfpg, squeegee and
Polyamine Epo / hand broadcast to rejection anti- | backrolled, hand broadcast to

Q Gloss skid 30 mesh flint shot rejection anti-skid 30 mesh flint
\’ aggregate while still wet, sweep | shot aggregate while still wet,
off excess after dry sweep off excess after dry
\‘ Second Coat — Series 280 @ Second Coat — Cor-Cote HP
_Q 100 sfpg @ 100 sfpg
Foot Notes:

1. Where an Alternative System No. (ALT) is noted the Contractor may substitute the ALT system
when approved by the Engineer. If the ALT system is used, it shall be used for all work covered
by that system.

2. Series N69 may be substituted for Series 1.

HIGH-PERFORMANCE COATINGS
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SECTION 10 14 00

SIGNAGE
PART 1 - GENERAL
1.01 SUMMARY
A. Section Includes:
1. Engraved plastic laminate door signs. %
B. Refer to Division 26 sections for identification requirements of electrical and in%‘w@naﬂon
work, not work of this section. Q

C. Refer to Division 40 for identification requirements of piping and equip ot work of this
section. 0
1.02  DEFINITIONS Q

A. ANSI: American National Standards Institute
B. FS: Federal Specification. 6\0
1.03 SUBMITTALS ° b
A. Provide product data, sign elevations an@edule.
1.04 QUALITY ASSURANCE &
A. Manufacturer’s Qualifications: .@egularly engaged in manufacture of identification
uired)

devices of types and sizes whose products have been in satisfactory use in similar
service for not less than 5 §r

B. Regulatory Requireme%

1. ANSI StandardsN@omply with ANSI A13.1 for lettering size, length of color field, colors,
and viewin@gles of identification devices.

PART 2 - PRODUCTS
2.01 MANU ERS
A. N@ Systems, Inc.
Qrady (W.H.) Company, Signmark Division.
C. Marking Services, Inc.
D. Industrial Safety Supply Company, Inc.
E. Seton Name Plate Corporation.
2.02 LETTERING AND GRAPHICS

A. The wording on the signs shall match the room name shown on the drawings.

Donohue & Associates, Inc. 10 14 00-1 SIGNAGE
Project No. 13852 (Phase I) Bid Doc. No. 21-408



B. Coordinate names, abbreviations, and other designations with OWNER.
2.03 ENGRAVED PLASTIC LAMINATE SIGNS

A. Engraving stock melamine plastic laminate complying with FS L-P-387A(1) in sizes required,
engraved with engraver’'s standard letter style of sizes and wording indicated, white with
black core (letter color) except as otherwise indicated, punched for mechanical fastening
except where adhesive mounting necessary because of substrate.

B. Thickness: 1/8-inch.
C. Fasteners: Self-tapping stainless steel screws except contact type perman%a’ﬂhesive

where screws cannot or should not penetrate substrate. Q
D. 1inch high letters. &
PART 3 - EXECUTION 0
3.01 GENERAL INSTALLATION REQUIREMENTS Q

A. Where identification is to be applied to surfaces requii %ting or other finish, install
identification after completion of finishing and paintit.&

3.02 DOOR SIGNS .
A. Install engraved plastic laminate sign at e% trian door as indicated on Drawings.

B. Install in accordance with manufacturer’»%structions.
C. Install plumb and level, securely a%gd to door.

D. Mounting height and location: quired by accessibility regulations. Coordinate with Owner.
3.03 ADJUSTING AND CLEAN%@

A. Cleaning: Clean fac identification devices and doors.
0 END OF SECTION

Q’&
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SECTION 10 44 16
FIRE EXTINGUISHERS

PART 1 - GENERAL
1.01 SUMMARY

A. Provide portable fire extinguishers and mounting brackets for surface mounted fire
extinguishers as specified herein, and as needed for a complete and proper installation,

1.02  SUBMITTALS

A. Product data: %

1. Manufacturer's information and specifications and other data needed compliance
with the specified requirements.

2. Mounting instructions.

B. Shop Drawings: Fire extinguishers and mounting brackets. Inclu ns, elevations, section,
details and attachments to other work.

C. Maintenance Data: Contractor shall provide manufactur nance data and coordinate
with the Owner’s existing fire extinguisher service eﬁié fire extinguishers submitted are
capable of being integrated into the Owner’s curgentTaintéenance system.

D. Warranty: Sample of special warranty. ¢

E. American Iron and Steel Compliance CerMn:
1. This project is being funded y@ean Water State Revolving Fund that requires that
t
R

all of the iron and steel pro ed in the project to be produced in the United States
(“American Iron and Stegl irement”). The Contractor and his/her suppliers shall
comply with Section 43 federal H.R. 3547. These requirements apply to and are
binding to the Manuf of the products specified in this Section unless variance or De
Minimums docum ien has been submitted by the Contractor.

2. The Manufactur e%II provide with the shop drawing submittal one signed and dated
Certification L (a sample copies of which are provided in the Appendix). The
Certificatio%etter shall demonstrate compliance with Section 436 of federal H.R. 3547.

F. Comply wi rtinent provisions of Section 01 33 00.

1.03 QUALIT@URANCE
A.

@A Compliance: Fabricate and label fire extinguishers to comply with NFPA 10; “Portable
ire Extinguishers”

Listed and labeled for type, rating and classification by an independent testing agency
acceptable to authorities having jurisdiction.

C. Obtain fire extinguishers through one source from a single manufacturer.
1.04 WARRANTY
A. Special Warranty: Manufacturer’'s standard form in which manufacturer agrees to repair or

replace fire extinguishers that fail in materials or workmanship within specified warranty
period.
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1. Failures include, but are not limited to the following:

a. Failure of hydrostatic test according to NFPA 10.
b. Faulty operation of valves or release levers.

2. Warranty Period: Six years from date of Substantial Completion.

>

PART 2 - PRODUCTS :
2.01 FIRE EXTINGUISHERS

A. Provide multi-purpose dry chemical fire extinguishers with UL rating O@B:C; 10 pound
capacity, enameled steel tank with flexible hose and pressure gage, rechargeable.

B. Provide manufacturer’s standard wall-mounting bracket for each xtinguisher.
C. Service, charge, and tag each fire extinguisher not more e calendar days prior to the
Date of Substantial Completion. ° 6
2.02 MOUNTING BRACKETS
A. Mounting Brackets: Manufacturer’'s standard b&lgned to secure fire extinguisher to wall

or structure, of sizes required for type acmes of fire extinguishers indicated, with
plated or black-enamel finish.

B. Identification: Lettering complyj &authorities having jurisdiction for letter style, size,
spacing, and location. Locate as ed by Engineer.

C. Identify bracket-mounted fir inguishers with the words “FIRE EXTINGUISHER” in red
letter decals applied to mt@l surface.

1. Orientation: Ve@b

PART 3 - EXECUTION

3.01 SURFACE C(mIONS

A. Exa)%( he areas and conditions under which work of this Section will be performed.
conditions detrimental to timely and proper completion of the Work. Do not proceed
unsatlsfactory conditions are corrected.
3. TALLATION

A. Install in strict accordance with the manufacturer's recommended installation procedures,
anchoring all components firmly into position for long life under hard use.

B. Locate and install extinguishers and brackets in accordance with NFPA 10 and where
directed by the Fire Department official.

C. Mounting Brackets Fasten to structure, square and plumb.

D. Examine fire extinguishers for proper charging and tagging.
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1. Remove and replace damaged, defective, or undercharged fire extinguishers.

E. Install mounting brackets so that the top of fire extinguishers is 54 inches above finish floor

END OF SECTION
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SECTION 22 00 05
PLUMBING SYSTEMS

PART 1 - GENERAL

1.01 SUMM

A. Th

1.

1.02 DEFIN

A. Ac

CoNoOrONE

ARY
is section includes plumbing equipment, fixtures, insulation and piping systems, including:
Plant Water Piping System: %
a. Plant cold water piping (W4). %Q
Soil and Waste Piping Systems: Q
a. Above ground soil, waste and vent piping in buildings includin connections to

fixtures and drains.
b. Underground soil waste and vent piping terminating at co ion to sanitary sewers 10
feet outside inner face of foundation wall.

Sump Pump and associated discharge piping. o Q

b. Storm building drain piping from r piping and area drains to storm sewers 10

Storm Water Piping Systems:

a. Conductor piping from roof drains anﬁ@rams to storm building drain.

C
feet outside inner face of foundatio Il

ITIONS, ABBREVIATIONS A@%NYMS

ronyms:

ABS: Acrylonitrj diene Styrene
CPVC: Chlori olyvinyl Chloride
CWP: Col ing Pressure

DR: Di i

DWV: @r:lin Waste Vent

EPDM; ylene Propylene Diene Monomer
HDPE: High Density Polyethylene

ID Inside Dimension Ratio

@ Iron Pipe Size

National Pipe Thread

KD.S.&Y.: Outside Stem and Yoke

Q. PE: Polyethylene
. PEX: Crosslinked Polyethylene
14. PLC: Programmable Logic Controller, refer to Division 13 for interface requirements
15. PTFE: Polyetrafluoroethylene (Teflon®)
16. PVC: Polyvinyl Chloride
17. TEFC: Totally Enclosed Fan Cooled
18. TFE: Tetrafluoroethylene

B. Unit Abbreviations:

1. °F: Degrees Fahrenheit
2. Btu/Hr: British Thermal Units per Hour
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3. CFM: Cubic Feet per Minute
4. GPH: Gallons per Hour

5. GPM: Gallons per Minute

6. HP: Horsepower

7. kw: Kilowatts

8. PSI Pounds per Square Inch
9. RPM: Revolutions per Minute

1.08 REFERENCES

A. Code References: %

1. ADA: Americans with Disabilities Act %
B. Standard References: Q
1. ANSI: American National Standards Institute &
2. ASME: American Society of Mechanical Engineers 0
3. ASSE: American Society of Sanitary Engineering
4. ASTM: American Society for Testing and Materials
5. AWWA: American Water Works Association
6. CISPI: Cast Iron Soil Pipe Institute
7. CDA: Copper Development Association |
8. CSA: Canadian Standards Associatio
9. MSS: Manufacturers Standardlzatlon
10. PDI: Plumbing and Drainage Instl
11. UL: Underwriters Laboratone\@ rated
1.04 SUBMITTALS &
A. General: &Q

1. Submit Product Data in@ﬂent detail to confirm compliance with requirements of this
Section. Submit Pro ta and Shop Drawings in one complete submittal package.
Partial submittals a% cceptable.

B. Product Data - Sub@anufacturerstechmcal data for all fixtures, drain, valves and
equipment. In yde In submittal, specifications, capacity ratings, pump curves showing
scheduled operating point clearly identified, dimensions, weights, materials, accessories
furnished, ‘Q stallation instructions.

C. Sh @ings - Submit assembly-type shop drawings showing unit dimensions, construction
detalls, rough-in elevations, methods of assembly of components, and field connection
ils.
DQ; g Diagrams - Submit manufacturer's electrical requirements for power supply wiring to
uipment. Submit manufacturer's ladder-type wiring diagrams for interlock and control
wiring. Clearly differentiate between portions of wiring that are factory-installed and portions
to be field-installed.

E. Maintenance Data - Submit maintenance data and parts list for piece of scheduled
equipment, accessory, and control. Include this data and product data in maintenance
manual in accordance with requirements of Division 1.

F. Submit in accordance with Section 01 33 00.

G. Operation and Maintenance (O&M) Data:
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1. Operating instructions and maintenance data for materials and products for inclusion in O&M
Manual.

2. Manufacturer's written instructions for periodic tests of equipment in service.

3. Submit in accordance with Section 01 78 23.

1.05 QUALITY ASSURANCE

A. Manufacturer's Qualifications: Provide plumbing equipment, fixtures, insulation and piping from
firms regularly engaged in manufacture of same types and sizes of equipment required, whose
products have been in satisfactory use in similar service for not less then 3 years. %

B. Plumbing Code Compliance: Comply with all applicable portions of building codeséﬁqing to
plumbing materials, construction and installation of products.

1. |lllinois Department of Public Health: &

a. Part 890: lllinois Plumbing Code

2. All'local plumbing codes. ;

C. PDI Compliance: Comply with applicable PDI standards pgrtai o products and installation of
soil waste piping systems. \
D. Manufacturer Qualifications: Firms experlence i anufacturing equipment of types and

capacities indicated that have record of succe& service performance.
1.06 DELIVERY, STORAGE, AND HANDLING
containers, and other protectlon exclude dirt and moisture and prevent damage from

construction operations. otection only after equipment is made safe from such
hazards.

A. Deliver equipment and system R ts to their final locations in protective wrappings,

B. Store equipment in cle%z)locanon

PART 2 — PRODUCTS Qv

2.01 GENERAL
A. Wher(me ;;an one type is indicated, selection is Contractor's option or compliance with

gov& egulations

B. %system drain piping as shown or, if not shown, as required to properly drain piping
stems, including valves and equipment.

Manufacturer's equipment used as basis of design for project is name indicated in
Specifications for particular type of equipment or application contained in these contract
documents. If no manufacturer listed, basis of design is industry standard indicated.
2.02 DOMESTIC WATER PIPING SYSTEMS
A. Size 3inch or smaller (W4):

1. Unless specifically indicated on the drawings or elsewhere to be stainless steel, material
choice is Contractors option between PVC and Stainless Steel.
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a.

Stainless Steel Pipe:

1) ASME B36.19M, Schedule 40, seamless stainless steel, type 304L pipe.
2) Fittings: MSS SP-114, Class 150 threaded fittings.
3) Fittings: MSS SP-114, Class 150 socket-weld fittings.

Polyvinyl Chloride (PVC) Pipe:
1) Pipe Weight: Schedule 80, ASTM D1785.

2) Fittings: ASTM D2467, socket weld joints.
3) Joints: Solvent cement joints in accordance with ASTM D2855.

B. Size 4 inch or larger, buried or interior: Qt

a.

Furnish and install in accordance with Section 40 05 19.

1. Cement-Lined Ductile Iron: &

2.03 SOIL, VENT AND STORM SYSTEM PIPING ;

A. Size 10

a.
b.
c.

2.04 SUMP PUM

inch or smaller:

° Q
1. Polyvinyl Chloride (PVC) Pipe: : &

Pipe Weight: Type DWV, ASTM D266

Fittings: PVC Plastic, Type DWVAsoekehtype.
Joints: Solvent cement joints in accagdance with ASTM D2855.

P PIPING &
A. Size 3inch or smaller: &
1. Polyvinyl Chloride (P\@ﬁ:

a. Pipe Weight: dule 80, ASTM D1785.

b. Fittings: P stic, Schedule 80, socket type, ASTM 2466.

c. Joints: @Iven cement joints in accordance with ASTM D2855.
2.05 FLEXIBLE ME OSE

A. Ma@er:
&(L;naﬂex.
e r Equal.

Internal

flexible core of corrugated-type 321 stainless steel tubing.

C. 304 stainless steel external wire braid reinforcement.

D. For pipe sizes 2-1/2 inch and larger provide stainless steel flanged connection.

E. For pipe sizes 2 inch and smaller, provide stainless steel male NPT nipples.
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2.06 VALVES
A. General:

1. Valves installed in insulated piping systems shall be furnished with extended stem as
required to allow operation of valve without damage to or interference with insulation
system.

2. Provide valves meeting the requirements of Section 40 05 53 and as indicated below:

b. Ball Valves 3 inch and smaller for PVC water service: Type V355.

a. Ball Valves 3 inch and smaller for stainless steel water service: Type V336. :
c. Gate Valves: Type V416. @

d. Sump Pump Check Valves: Type V274. %
B. Wall Hydrants: (WH) Q
1. Manufacturers: 0&
a. Mifab, MHY-1 series.
b. Woodford, Model 65.
c. Orequal.

Vacuum Breaker.

Freeze-proof.

Wall clamp.

Brass body with chrome plated face plal
Non-potable sign and removable kQandIe.

C. Deck Hydrants: (DH) &Q
1. Manufacturers: b

a. Kupferle Foun% pany, Eclipse.

[ ]
Approved under ASSE Standard 1019-B. \Q
3/4 inch male hose thread connection. : b

ONogORrwN

b. Orequal
2. Self-draini non-;reezing, compression type hydrant.
3. 2-1/2j nlet and 2 inch NPS outlet connections.
Il have 3 inch ductile iron pipe riser with cast iron stock top and non-turning
operatingrod.
parts shall be of brass construction and removable without excavating the hydrant.
ig@/lde with 20 inch long below deck extension as required to clear deck slab with inlet

\J\éalve body.
urnish with deck mounting flange.

Tamper-proof removable handwheel option, provide each hydrant with handwheel.

oo

2.07 IXTURES
A. Service Sink: (SS):
1. Manufacturers:

a. Elkay, model ESSW2118C.
b. Orequal.
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Wall mounted stainless steel service sink
Bowl dimensions 21”x17.5"x12”.

14 gauge type 304 stainless steel.

Blank back.

Accessories:

a. Castiron P-trap, Elkay LK173

2.08 EQUIPMENT

A. Submersible Sewage Pumps:

1.

12. Prouide
13. r@ UL listed, NEMA 4X control panel (SPCP-100) of glass reinforced plastic
C r

Q

. Stainless steel lifii
. Provide with r ular galvanized steel sump cover sized to cover 4’-0"x4’-0” sump.

Manufacturers: %Q
O

a. Waell.
b. Or Equal.

Floor mounted submersible sewage pump capable of passing ‘@olids with 2 inch
NPT connections.
Performance:

a. SP-101, -102: N ,Q%
1) Weil model 2426. &

2) 40 gpm at 24 feet of water column heagd'

3) 1 hp, 460 Volt/3-phase motor.  ©

4) Control Panel: SPCP-100. Q\

Floor mount sewage pump. &

Air filled, hermetically sealed

Cast iron construction with s 'msteel shaft.

Open bronze impeller, staticall d dynamically balanced.

Ball type upper and Iow%rings, permanently lubricated single row, double sealed,
oversized to handle radi d axial loads.

Ceramic faced se eat resistant stainless steel and Buna-N components.
ain of length required to reach top of existing sumps.

Cover shal
port, powe
and onglye
power cables of adequate length as required to connect pump to control panel.

e provided with gasketed access port for each pump, gasketed inspection
and control openings, and booted penetrations for two sump discharge pipes

uction for each set of pumps with following components:

Main disconnect.

Hand-Off-Auto switch for each pump.

Selector switch for manual alternation.

Combination motor starter with overloads.

115 volt control transformer with fused primary and secondary.

Numbered and wired terminal board for controls.

Lights to indicate pump run, high water alarm, control power, and motor overload.
Door mounted hour meter for each pump.

Diaphragm micro level switches for pumps off, lead pump on, lag pump on, and high
water alarm. Mercury switches not acceptable.

j- Alternator to alternate lead-lag pump operation.

k. Provide extra contact closures to send alarm signal to Plant PLC on high water alarm.

TTQ@Tmoao0 Ty
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B. Submersible Sump Pumps:

1.

© N UK

11.
12.

Manufacturers:
a. Waell.
b. OrEqual.

Floor mounted submersible wastewater pump capable of passing 1/2 inch solids with 2
inch NPT connections.

Performance: %
a. SP-121,-122: %a

1) Weil model 1413 with 675 impeller. Q

2) 30 gpm at 40 feet of water column head.

3) 1-1/2 hp, 460 Volt/3-phase motor.

4) Control Panel: SPCP-120. 0

Air filled, hermetically sealed motor.
Cast iron construction with stainless steel shaft. 4

Open bronze impeller, statically and dynamicall aﬂ@
Ball type upper and lower bearings, permanegntl ricated single row, double sealed,

oversized to handle radial and axial Ioads..
Carbon against ceramic seal with heat resiit tainless steel and Buna-N components.

Floor mount wastewater pump. : ;

Stainless steel lifting chain of length regui reach top of existing sumps.
Provide power cables of adequate Iew required to connect pump to control panel.
ane

Provide UL listed, NEMA 4X contr (SPCP-120) of glass reinforced plastic
construction for each set of R following components:

Main disconnect.

Hand-Off-Auto switc%each pump.

Selector switch f al alternation.

Combination O@arter with overloads.

115 volt con n%nsformer with fused primary and secondary.

Numbered’%/ired terminal board for controls.

Lights tesindicate pump run, high water alarm, control power, and motor overload.

ted hour meter for each pump.

Di gm micro level switches for pumps off, lead pump on, lag pump on, and high
ater-alarm. Mercury switches not acceptable.

j @ernator to alternate lead-lag pump operation.

‘l&, rovide extra contact closures to send alarm signal to Plant PLC on high water alarm.

TSQmP o0 T

2.09 D@GE AND VENT PRODUCTS

Heavy Duty Floor Drains: (FD-1)

1. Manufacturers:
a. Zurn model Z-520.
b. J.R. Smith.
c. Orequal.
2. Provide sizes as indicated on plans.
3. Coated cast iron body with seepage pan and adjustable frame.
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4. 9inch diameter, heavy-duty cast iron deep flange slotted grate.
B. Floor Cleanouts: (CO)
1. Manufacturers:

a. Zurn model Z-1400
b. J.R. Smith.
c. Orequal.

2. Adjustable coated cast iron cleanout.
3. Round adjustable scoriated secured coated cast iron top.

4. Gas and watertight ABS tapered thread plug. %Q
C. Roof Drains: (RD-1) Q
1. Manufacturers: 0&
a. Zurn, Z100.
b. J.R. Smith, Figure 1010.
c. Orequal.

[ ]
Provide sizes as indicated on plans. \Q
&

Acid resisting epoxy coated.
Cast iron body with combined flashing clamp, vel stop.
Aluminum dome. ¢

Sump receiver. \
Under deck clamp. Q
Insulation extension &

2.10 ACCESSORIES &
A. Water Hammer Arrestors: b

1. Manufacturers: @

a. Precision P@ing Products.

b. OrEq

ONogORrwN

2. Provi&%re required by state codes, where indicated on drawings and Installation
portign of'this Section and as required for complete installation.
3. VC or PVC piping systems:

Na. CPVC, Schedule 80 construction, conforming to ASTM standard 1784 for materials

Q and F411 for pipe.
F b. Suitable for normal operating pressures of 35-100 psig and spike pressures to 250-
psig.

4. For stainless steel piping systems:
a. 316 stainless steel construction.
b. Flanged or threaded end connections as dictated by unit size.
c. Suitable for normal operating pressures of 35-500 psig and spike pressures up to
2,000 psig.

5. Where no size indicated, provide unit one line size smaller than piping system size served.
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2.11  INSULATION
A. Insulate in accordance with Section 40 42 13.
2.12  PIPING SPECIALTIES
A. Provide piping specialties in accordance with Section 40. Provide piping specialties from

manufacturers regularly engaged in manufacture of piping specialties of type and sizes
required for not less then 3 years.

diameter and outside diameter to completely cover pipe penetration and pipe sle

B. Pipe Escutcheons: Provide pipe escutcheons with inside diameter closely fitting piae@s;de
extensions. Furnish pipe escutcheons with nickel or chrome finish.

C. Pipe Sleeves and Wall Collars: Provide pipe sleeves and wall collars of he following:

1. Sheet Metal: Round tube with snap lock joint, welded spiral se
joint. Fabricate from galvanized steel of the following gauge

inch, 16 gauge up to 6 inch, 14 gauge for all pipe sizes gréter

elded longitudinal
auge for smaller then 4
6 inch
2. Plastic Pipe: Provide sleeves fabricated of schedule 80 ipe.
3. Iron Pipe: Provide ductile iron or cast iron pipe with i ast intermediate collar in
exterior, water supporting and water retaining wi
4. Steel Pipe: Provide seals fabricated of schedule
flange. Sleeve shall be hot-dipped galvanize
5. Mechanical Sleeve Seals: Provide modulajt leeve seals consisting of interlocking
synthetic rubber links shaped to conti Mill annular space between pipe and sleeve,
connected with bolts and pressure plat signed to cause rubber sealing elements to
expand when tightened. Seal shal%stand 40 feet hydrostatic head of water.

6. Sleeve Seals: Provide sleev s@ sleeves located in exterior walls or slab on grade
floors with either elastomericYgi alant or mechanical sleeve seals as described above.

PART 3 — EXECUTION b

3.01 EXAMINATION @

ndyslabs.
bon steel pipe with welded center
used for water stoppage.

A. Examine areas an itions under which piping and equipment is to be installed. Do not
proceed with in@llation until unsatisfactory conditions are corrected.

3.02 GENERAL Q
A. Al @conform to state and local plumbing and backflow prevention codes.
B. Kﬂtgll fixtures and equipment in accordance with manufacturer’s installation instructions.
. ench, backfill and compact in accordance with Section 31 23 33.

Install pipe hangers, supports and anchors in accordance with local plumbing code and
Section 40 05 07.

E. Install pipe insulation in accordance with Section 40 42 13.
F. Provide pipe identification in accordance with Section 40 05 97.

G. Install wall pipes, sleeves and seals in accordance with Section 40 05 09.
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H. Install valves in accordance with Section 40 05 53.

3.03  PIPING INSTALLATION

A. General:

1. Install pipe, tube and fittings in accordance with recognized industry practices, local
plumbing code and ANSI B31.9 - Building Service Piping.

2. Piping installations shall achieve permanently leakproof piping systems capable of
performing each indicated service without piping failure.

3. Install each pipe run with minimum joints and couplings. %

4. Provide unions at each valve and equipment connection. @

5. Reduce sizes, where indicated, by use of reducing fittings. %

6. Align piping accurately at connections, within 1/16 inch misalignment toler

7. Where equipment connections differ from pipe sizes indicated on DrawjAgsS®™route piping
full size as indicated on drawings to unit including isolation valve an e reducer as
required at point of connection.

8. Non-metallic piping systems buried outside of the foundation o ricture shall be

installed with tracer wire in accordance with Section 33 05 0

B. Pipe Locations:

1.

2.
3.

7.

8.

[ )
Locate piping runs, except otherwise indicated, m’@nd horizontally (pitched to
drain), and avoid diagonal runs wherever possib
Orient horizontal runs parallel with walls, buildingte@lumn lines and other piping.
Locate runs, as shown or described by diagrams plans, details and notations or, if not
otherwise indicated, run piping in sh a&e which does not obstruct usable space or
block access for servicing building and pment.
Hold piping close to walls, overhead construction, columns and other structural and
permanent enclosure eleme ing; limit clearance to 1/2 inch where furring is
shown for enclosure for concgal t of piping, but allow for insulation thickness, if any.
Where possible, locate iagulate@-piping for 1.0 inch clearance outside insulation.
Wherever possible in fini and occupied spaces, conceal piping from view by locating
in column enclosures wall construction or above suspended ceilings; do not
encase horizontal r, solid partitions, except as indicated.
Do not run pipin %gh transformer vaults and other electrical or electronic equipment
spaces and e siifes unless unavoidable or indicated to do so.
Install drip under piping that must be run through electrical spaces.

C. Piping Sya@oints:

1. )Ig pipe in accordance with ANSI B2.1; cut threads full and clean using sharp dies.

m threaded ends to remove burrs and restore full inside diameter. Apply pipe joint
compound, or pipe joint tape (Teflon) where recommended by pipe/fitting manufacturer,
on male threads at each joint and tighten joint to leave not more than 3 threads exposed.
Solder copper tube-and-fitting joints where indicated, in accordance with recognized
industry practice. Cut tube ends squarely, ream to full inside diameter, and clean outside
of tube ends and inside of tube fittings. Apply solder flux to joint areas of both tubes and
fittings. Insert tube full depth into fitting, and solder in manner which will draw solder full
depth and circumference of joint. Wipe excess solder from joint before it hardens.

Weld pipe joints in accordance with ANSI B31.

Hubless Cast-Iron Joints - Comply with CISPI 310.

Plastic Pipe/Tube Joints - Comply with manufacturer's instructions and recommendations,
and with applicable industry standards, ANSI/ASTM D 2235, and ANSI/ASTM F 402.

D. Expansion Compensation:

PLUMBING SYSTEMS 22 00 05-10 Donohue & Associates, Inc.
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1.

Install piping including mains, branches and runouts with sufficient offsets to allow for free
expansion and contraction, sufficient to prevent leaks and overstressing of piping system.

E. Water Hammer Arrestors:

1.

Install in upright position in locations and of sizes in accordance with PDI-WH-201 and
elsewhere as indicated and as noted below:

F. Installation of Soil, Storm and Vent Piping and Products:

1.

2.

a. Provide line sized unit upsteam of each solenoid valve. :

Install soil and vent products in accordance with manufacturer's written ins@%n
instructions and local plumbing code.

General: Install underground building drains as indicated and in acc e with local
plumbing code. Lay underground building drains beginning at low stems, true to
grades and alignment indicated with unbroken continuity of invert! ce bell ends of
piping facing upstream. Install required gaskets in accordan h manufacturer's
recommendations for use of lubricants, cements, and other spegjal installation
requirements. Clean interior of piping of dirt and other séperfluous material as Work
progresses. Maintain swab or drag in line and pull p int as completed. Place
plugs in ends of uncompleted piping at end of d % never Work stops.

Install horizontal piping on constant grade, ayoi ckets. Minimum grade of 1/8 inch
per foot for mains and 1/4 inch per foot for br, .

Install cleanouts where indicated on drawi addition to where shown, provide
cleanouts at ever 90 degree bend in sg@i torm piping at maximum of 50 foot intervals
for 3 inch and smaller soil piping and 1 ot intervals for 4 inch and larger soil piping.
Test soil and vent piping in accordafice with requirement of local plumbing code.

Catch basin outlet pipe shall e j d with an elbow down within the basin, extending a
minimum of 6 inch below the% f the outlet pipe.

Floor Drains:

a. General: Install f Ins in accordance with manufacturer's written instructions

and in location ted.
b. Coordinate wi %il and waste piping as necessary to interface floor drains with
drainage pipi ystems.
c. Install r drains at low points of surface areas to be drained or as indicated. Set
ins flush with finished floor.
rain flashing collar or flange so no leakage occurs between drain and
djoining flooring. Maintain integrity of waterproof membranes where penetrated.

sition drains so accessible and easy to maintain.

&Roof Drains:

a. General: Install drains in accordance with manufacturer's written instructions and
locations indicated.

b. Coordinate with roofing necessary to interface roof drains with roofing work.

c. Under deck clamp for roof drains shall cover entire roof penetration and fit tightly to
drain pipe or body such that the roof penetration is not visible from below.

d. Coordinate with storm water piping necessary to interface drains with drainage piping
systems.

e. Install drains at low points of surface areas to be drained or as indicated.

Install drain flashing collar or flange so no leakage occurs between drain and

adjoining roofing. Maintain integrity of waterproof membranes where penetrated.

g. Position drains so they are accessible and easy to maintain.

—h
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3.04 WATER SERVICE

A. Water main entrance into building shall be ductile iron.

B. Schedule any interruption of the existing water service with the Owner.

3.05 FIXTURES

A. General:

1.

2.

10.
11.

12.

13.

plumbing codes.

Install plumbing fixtures of types indicated where shown and at indicated

Install in accordance with manufacturer's written installation instructions and W'tl@;
; in

accordance with fixture manufacturer's written instructions, roughing-i gs, and
recognized industry practices. Ensure plumbing fixtures comply wit ements and
serve intended purposes. Comply with applicable requirements o Code

pertaining to installation of plumbing fixtures.
Verify locations and coordinate with architectural designs an r devices and
equipment, as approved by Engineer before roughing-in conne S.

Examine floors, substrates, and conditions under which worl

Correct incorrect locations of piping and other unsati 0

plumbing fixtures.

Do not proceed with Work until unsatisfactory c
Operation of fixtures shall be tested for prop
connections and service use, as requirea’.§sL

Fasten plumbing fixtures securely to indje
plumb. Secure plumbing supplies behine

subject to pull or push movement.

Protect installed fixtures fro during remainder of construction period.

Do not use new fixtures duri ruction unless approved in writing by Owner.
Upon completion of installation ‘@and after units are water pressurized, test fixtures to
demonstrate capability a mpliance with requirements. When possible, correct
malfunctioning units i en retest to demonstrate compliance, or remove and
replace with new upi proceed with retesting.

Inspect each ins nit for damage to finish. If feasible, restore and match finish to
original at site,é‘nove fixture and replace with new unit. Feasibility and match to be
judged by ineer. Remove cracked or dented units and replace with new units
Cleanypl ing fixtures, trim, and strainers of dirt and debris upon completion of
installa

k to be accomplished.
onditions for installation of

itions corrected
tion and adjusted for field

supports or building structure level and
within wall construction to be rigid and not

—

3.06 EQUlPMQ@

é@

3.

neral:

Install in accordance with manufacturer's written installation instructions and with local
plumbing codes.

Verify locations and coordinate with architectural designs and other devices and
equipment, as approved by Engineer before roughing-in connections.

Operation of fixtures shall be tested for proper operation and adjusted for field
connections and service use, as required.

B. Sump Pumps:

1. |Install in accordance with manufacturer's written installation instructions and local
plumbing code.
PLUMBING SYSTEMS 22 00 05-12 Donohue & Associates, Inc.
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2. Provide union, check valve and isolation valve on sump pump discharge piping.

3. Provide offsets and transitions as required to connect to existing discharge piping.

4. Set float switches at Manufacturer recommended elevation for pump off. Set Pump On
float at 18 inch above bottom of sump, Lag Pump On at 24 inch above bottom of sump,
and High Water Alarm shall be set to 6 inch below top of sump. Wire switches to control
panel.

5. After piping complete, startup shall be by Plumber.

3.07 VALVES

A. Install valves in accordance with manufacturer's written installation instructions and lo %
plumbing code. é

B. Sectional Valves - Install on each branch and riser, close to main, where bran 2 er
serves 2 or more plumbing fixtures or equipment connections, and elsewh dicated.

C. Shutoff Valves - Install on inlet of each piece of plumbing equipment, IBtet of each
plumbing fixture, and elsewhere as indicated. 6

D. Drain Valves - Install on each plumbing equipment item locate t(%pletely drain equipment
for service or repair. Install at base of each riser, at base of iser or drop in piping
system, and elsewhere where indicated or required to,co t rain domestic water piping
system. \

E. Backflow Preventers: . bb

1. Maintain minimum clearances for ser%}d testing.

2. Provide indirect waste piping with air g tallation from relief opening to above hub

drain or floor drain. Sr
3. Provide initial registration, te 'nm eport filing required by local plumbing code. List
the name and address of thelgu g that the backflow preventer installations occur in.

F. Pressure Reducing and Reli ves — Install per Manufacturer’s written installation
instructions. Install press ges upstream and downstream of reducing valves. Adjust

pressure settings as in%

3.08 PIPE INSULATION QV
A. Insulate an systems in their entirety.

B. Install @ insulation in accordance with manufacturer's written installation instructions.

C. Insuﬁq’pn shall not be installed until testing and acceptance of piping systems has been
leted.

Qstall insulation for each continuous run of piping with full-length units, do not use scraps or
cut pieces abutting each other.

E. Install insulation on domestic hot, cold and horizontal storm water piping.

F. Cover valves, fittings and similar items in each piping system with equivalent thickness and
composition of insulation, install factory molded or precut on job fabricated units.

3.09 TESTING PIPING SYSTEMS

A. Test piping system in accordance with Section 40 05 10 and local plumbing code.
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END OF SECTION
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SECTION 23 05 93
TESTING, ADJUSTING, AND BALANCING FOR HVAC

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A. Drawings and General Requirements of contract including General and Supplementary
Conditions and Division 1 specification sections apply to work of this Section.

B. Extent of testing, adjusting, and balancing work is indicated by requirements of S ;tion,
and also by drawings and schedules, and is defined to include, but is not nece ily limited
to:

1. Air distribution systems and associated equipment.

C. The work consists of setting speed and volume (flow) adjusti cilities provided for
systems, recording data, conducting tests, preparing an bmitting reports, and
recommending modifications to work as required by contract% ts.

D. Component types of testing, adjusting, and balancing 5@‘4 in this section includes the
following as applied to mechanical equipment: t \

1. Makeup air units. . b
2. Rooftop units.
3. Fans. \
4. uctwork systems.
1.02 QUALITY ASSURANCE %( 3&

A. A firm certified by Nation nvirehmental Balancing Bureau (NEBB) or Associated Air
Balance Council (AABC) in testing and balancing disciplines similar to those required
for this project. @

B. Comply with Ameri %:iety of Heating, Refrigerating and Air-Conditioning Engineers, Inc.
(ASHRAE) recomm tions pertaining to measurements, instruments and testing, adjusting
and balancing, ept as otherwise indicated and NEBB "Procedural Standards for Testing,
Balancin justing of Environmental Systems".

1.03 SUBMITT@
A. b)r&certified test reports signed by Test and Balance (TAB) Supervisor who performed
work.
eports shall be on NEBB forms unless other forms have been approved by the Engineer
prior to the start of testing.

C. Include identification and types of instruments used and their most recent calibration date
with submission of final test report.

D. Include copies of certified test reports in maintenance manuals.

1.04 JOB CONDITIONS
TESTING, ADJUSTING, AND
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A. Do not proceed with testing, adjusting, and balancing work until work has been completed
and is operable. Ensure that there is no work still to be completed.

B. Do not proceed until work scheduled for testing, adjusting, and balancing is clean and free
from debris, dirt and discarded building materials.

PART 2 - PRODUCTS
2.01 PATCHING MATERIALS
A. Except as otherwise indicated, use same products as used by original Installer fo@ing
rpos

holes in insulation, ductwork and housings which have been cut or drilled for test es,
including access for test instruments, attaching jigs, and similar purposes. %

B. At Tester's option, plastic plugs with retainers may be used to patch drille Qin ductwork
and housings.

PART 3 - EXECUTION

3.01 EXAMINATION % Q

A. Examine installed work and conditions under which testi@;
has been completed, cleaned and is operable.% t

e done to ensure that work
proceed with TAB work until

unsatisfactory conditions have been corrected i cceptable to Tester.

3.02 TEST AND ADJUSTMENT ,\

A. Test, adjust and balance environm m/stems and components, as indicated, in
accordance with procedures outlined ir%plicable standards.

B. Prepare report of test results/Nin€hrding instrumentation calibration reports, in format
S.

recommended by applicable@d
C. Air side system balancing@ nclude but not be limited to the following procedures:

1. Test and adju %QPM to design requirements. For fans operating with pressure
controlled VFDs} speed shall first be set to lowest output that allows design flow to
most remo@grminal served. Measured minimum required supply air pressure shall be
identifi Temperature Controls Contractor for establishing setpoint in the FMS.

2. Test MOM motor full load amperage.

3. Cl“gall fans for correct rotation.

4, &d nd record system static pressures, suction, discharge and external at all air
handling equipment.

jTest and adjust system for design outside air and recirculated air quantities.
Adjust and record all main supply and return air ducts and zones to proper design CFM.
Test and adjust each diffuser, grille and register to within 10% of design requirements.
Record data and location. Use manufacturer's rating and calculations.

8. Adjust all grilles to minimize drafts in all areas.

9. Test and record all air temperatures - supply, return, mixed, and outside air.

D. The contractor shall include the cost of new sheaves and belts if it becomes necessary to
change the drives during balancing of system.

E. Patch holes in ductwork and housings, which have been cut or drilled for test purposes, in
manner recommended by original Installer.

TESTING, ADJUSTING, AND
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F. Mark equipment settings, including damper control positions, fan speed control levers, and
similar controls and devices, to show final settings at completion of TAB work. Provide
markings with paint or other suitable permanent identification materials.

G. Balancing contractor shall coordinate damper position settings with temperature control
contractor to verify airflows and positions. Include time for this verification. See HVAC
controls specification for time included by temperature controls contractor to work with
balancing contractor.

H. Balancing contractor to work with temperature control contractor and HVAC contragtor to
verify correct operation of entire HVAC system, before submitting report.

END OF SECTION Q%
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SECTION 23 07 00
HVAC INSULATION

PART 1 - GENERAL

1.01 DESCRIPTION OF WORK

A. Drawings and General Requirements of contract including General and Supplementary
Conditions and Division 1 specification sections apply to work of this Section. :

B. Extent of mechanical insulation specified in this section includes Piping and Ductwo
Systems (where indicated). %

1.02  QUALITY ASSURANCE
A. Installation shall meet the requirements lllinois Mechanical and Ener

B. Manufacturer - Subject to compliance with requirements, provide@ucts of one of the
following:

Manville Corp.
Owens-Corning Fiberglass Corp.

Pittsburg Corning Corp. Q\

Rubatex Corp.

Armstrong World Industries, Inc. ° Q
Certainteed Corp. t
Knauf Fiberglass b \'

Nougkrwbr

mechanical insulation similar to t uired for this project.

C. Installer - A firm with at least 3 ymgéssful installation experience on projects with

D. Flame/Smoke Ratings - Pro omposite mechanical insulation (insulation, jackets,
coverings, sealers, masti¢s’afid’ adhesives) with flame-spread rating of 25 or less, and
smoke-developed rating of*50 or less, as tested by ANSI/ASTM E 84 (NFPA 255) method.

1.03 SUBMITTALS 0

A. Product Dat mit manufacturer's specifications and installation instructions for each type
of mechani sulation. Submit schedule showing manufacturer's product number,

thickn and furnished accessories for each mechanical system requiring insulation in
ach with Section 01 33 00.

B. intenance Data - Submit maintenance data and replacement material lists for each type of
chanical insulation in accordance with Section 01 78 23.

1.04 \ DELIVERY, STORAGE AND HANDLING

A. Deliver insulation, coverings, cements, adhesives, and coatings to site in containers with
manufacturer's stamp or level, affixed showing fire hazard ratings of products.

B. Protect insulation against dirt, water, and chemical and mechanical damage. Do not install
damaged insulation; remove from project site.
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PART 2 — PRODUCTS
2.01 DUCTWORK INSULATION MATERIALS
A. External Duct Insulation:

1. Rigid Fiberglass Ductwork Insulation: ASTM C612, rigid fibrous glass board. Knauf
Insulation Board, or equal.

a. Nonload Bearing: ASTM C612, Type IA; HH-1-558C, Form A, Class 1, auerage
density 1.5 pcf, maximum k = 0.24 Btu in./hr sq ft °F at 75°F. Suitable for ing

temperatures to 400°
b. Load Bearing: ASTM C612, Type IB; HH-I-558C, Form A, Class 2, ave% density
6.0 pcf, maximum k= 0.22Btuin./hrsqft°F at 75°F. Suitabl@ operating

temperatures to 400°F.
c. Jacketing: Aluminum Foil Faced Vapor Barrier Material: All servi€etype aluminum foil

and fiberglass yarn reinforced kraft paper. FSK type con ASTM C1136
Type Il.

d. Maximum water vapor permeability, ASTM E96, 0.02perm
2. Flexible unicellular closed foam. Armacell AP Armafl

Self-adhering duct wrap.

Plenum rated, meets ASTM E 84 25/50 fi smoke ratings.

Water absorption less than 0.2%.

Suitable operating temperaturesm o 180°F.

Thermal conductivity at 75°F le 0.245 Btu-in/h-ft"2-°F.

Black color. §

Exterior ductwork insulatio ems shall be provided with a multi-ply laminated
membrane, ArmaTuff, I. System shall be a 13-ply laminate (6 layers of
aluminum foil, 4 laye lyester film around a scrim reinforcing core) membrane
with a 10-yr warrant @ mst UV related breakdown.

@rooooTp

PART 3 - EXECUTION (‘o
301 SYSTEM INSULATIOI\Q

A. HVACD sulation:

1. In e all exhaust air ductwork within 3’-0” of building exit or from damper to building
hichever is greater. Insulate with 2 inch thickness of load bearing rigid fiberglass

duetwork insulation.
nsulate all outside air ductwork from building entrance to air handling unit connection
with 2 inch thickness of load bearing rigid fiberglass ductwork insulation.
Insulate all Rooftop unit supply and return air ductwork, not in Mechanical Room and
located elsewhere not being heat or cooled by equipment with 1 inch thickness of load
bearing rigid fiberglass ductwork insulation.

3.02 INSTALLATION OF INSULATION
A. Install insulation products in accordance with manufacturer's written instructions.
B. Install insulation materials with smooth and even surfaces. Insulate each continuous run of

piping with full-length units of insulation, with single cut piece to complete run. Do not use cut
pieces or scraps abutting each other.

HVAC INSULATION 23 07 00-2 Donohue & Associates, Inc.
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Maintain integrity of vapor-barrier jackets on insulation, and protect to prevent puncture or
other damage.

Cover fittings and similar items in each system with equivalent thickness and composition of
insulation as applied to adjoining run. Install factory molded, precut or job fabricated units (at
Installer's option) except where specific form or type is indicated.

Extend insulation without interruption through walls, floors, and similar piping penetrations,

except where otherwise indicated. :

Install protective metal shields and insulated inserts wherever needed to prevent
compression of insulation. %

3.03 PROTECTION AND REPLACEMENT
A. Replace damaged insulation which cannot be repaired satisfactorily, i i nits with
vapor barrier damage and moisture saturated units.
B. Insulation Installer shall advise Contractor of required protectian forf¥gsulation work during
remainder of construction period, to avoid damage and dete ion.
[ )
END OF SECTI &
[ J
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SECTION 23 09 23
DIRECT DIGITAL CONTROL SYSTEMS FOR HVAC

PART 1 - GENERAL

1.01

1.02

SUMMARY

A. Furnish all labor, materials, equipment, and service necessary for a complete and operating

Building Automation System (BAS), utilizing Direct Digital Controls (DDC) and electronic controls
as described herein. The systems shall be capable of total integration of the facility infrastaucture
systems with user access to all system data either locally over a secure Intranet wi the
building or by secure remote access by a standard Web Browser over the Internet.\g his 'shall
include HVAC control, energy management, alarm monitoring, and all trending %r ing and
maintenance management functions related to normal building operations all a ted in this

specification.
The Building Automation System shall include: 0

Programmable Controllers.

Input/Output Modules as required.

Individual BACNet Routers or Building Controller with ro apabilities.
Other components required for a complete and werkj

R NS

control panels for temperature control system ork of this Section to be installed in

accordance with Division 26. Line or low v ower wiring required for control devices

including, but not limited to motor operat rs, sensors, control valves, and thermostats

that are not powered by equipment served Il receive power from the nearest temperature

control panel (TCP) as work of this Secrﬁ.r Coordinate total ampere load in panel with Electrical
cuits required at the TCP.

Control wiring and power wiring between field 'gst@ontrols, indicating devices and unit

Contractor to determine total nur'gQ
All equipment and wiring located in aréas designated as Class |, Division 1, Group D Hazardous
Classified Location, shall be le for this rating and installed in accordance with Division 26.

DEFINITIONS AND ABBR%ONS

A. Definitions:

1. BACnetl perability A BIBB defines a small portion of BACnet functionality
Buildi s (BIBB) that is needed to perform a particular task. BIBBS are
6% combined to build the BACnet functional requirements

for a device in a specification.

2. @uet/lP An approved BACnet network type which uses an
Ethernet carrier and IP addressing.

unique to BACnet and utilize EIA485 twisted pair
topology running at 9600 to 76,800 bps

é& BACnet MS/TP An approved BACnet network type which uses a Master-
. ,: Slave Token Passing configuration. MS/TP networks are
4

BACnet over ARCNET An approved BACnet network type which uses an
ARCNET (attached resource computer network) carrier.
ARCNET is an industry standard that can utilize several
speeds and wiring standards. The most common
configuration used by BACnet controllers is an EIA485
twisted pair topology running at 156,000 bps

DIRECT DIGITAL CONTROL
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10.

11.
12.

13.
14.

15.

16.
17.

18.

Q’&

19.

BACnet/BACnet Standard BACnet communication requirements as defined by the
latest version of ASHRAE/ANSI 135 and approved
addenda.

Control Systems Server A computer(s) that maintain(s) the systems configuration
and programming database.

Controller Intelligent stand-alone control device. Controller is a
generic reference to building controllers, custom
application controllers, and application specific

controllers.

Direct Digital Control Microprocessor-based control including Analog/Bi
conversion and program logic.

Gateway Bi-directional protocol translator connecti %rol
systems that use different communicati tocols

Local Area Network Computer or control system comm ns network

limited to local building or camm
Master-Slave/Token Passing Data link protocol as defined ACnet standard.

Point-to-Point Serial communication as defi in the BACnet
standard.

Primary Controlling LAN High speed, peeo-to@ troller LAN connecting BCs
and optionally A G\ d ASCs. Refer to System
Architecturg,below

Protocol Implementation A written d nt that identifies the particular options

Conformance Statement specifie ﬁg‘ Cnet that are implemented in a device.

(PICS)

Router A device that connects two or more networks at the

Q rk layer.

Smart Actuator (SA) & actuator which is controlled by a network connection
rather than a binary or analog signal. (0-10v, 4-20mA,
relay, etc.)

network connection rather than a binary or analog signal.

Smart Sensor (SS)-t @ A sensor which provides information to the BAS via
0 (0-10000 ohm, 4-20mA, dry contact, etc.)

Web Servi Web services are a standard method of exchanging
@ data between computer systems using the XML
Q (extensible markup language) and SOAP (simple object
access protocol) standards. Web services can be used
Q at any level within a Building Automation System (BAS),
\J but most commonly they are used to transfer data

between BAS using different protocols or between a
BAS and a non-BAS system such as a tenant billing
system or a utility management system

Wiring Raceway, fittings, wire, boxes and related items.

1.03 SYSTEM DESCRIPTION

A.

General: The control system shall consist of a high-speed, peer-to-peer network of DDC
controllers, a control system Supervisory Server, and a web-based operator interface.

Contractor shall implement a Niagara Framework based open system that will allow products

from various suppliers to be integrated into a unified system in order to provide flexibility for

DIRECT DIGITAL CONTROL
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1.04

expansion, maintenance, and service of the system. The Owner shall be the named license
holder of all software associated with any and all incremental work on the Contract. Only Niagara
Framework based products running on Version 4 or newer are acceptable.

The Owner shall receive ownership of all job specific configuration documentation, data files and
application-level software developed for the Contract. This shall include all custom, job specific
software code, databases and documentation for all configuration and programming that is
generated for the Contract and/or configured for use with the NAC, FMCS Server(s), and any
related LAN / WAN / Intranet and Internet connected routers and devices. Any and all required
IDs and passwords for admin and programming level access to any component or software
program shall be provided to the Owner. %

Itis the Owner’s intent to purchase an open system capable of being serviced and %ded by
any acceptable system integrator that has and maintains certification (TCP) to Niagara
Framework systems. The Niagara Compatibility Statement (NICS) for all Nia ftware shall
allow open access and be set as follows: accept.station.in="*" .Station.out="*"
accept.wb.out="*" accept.wb.in="*". In any case, the Owner shall maig right to direct
Contractor to modify any software license, regardless of supplier, as desirgd by the Owner. The
Contractor shall not install any “brand specific” software, appli @ or utilities on Niagara
Framework based devices.

All hardware installed for the Contract shall not be limjte bility to communicate with a
specific brand of Niagara Framework device. They shallals®be constructed in a modular fashion
to permit the next generation and support comp e@

with existing components.

e installed in replace of or in parallel

[ J
System shall use the BACnhet protoc xmmunication to the web server and for
communication between control modules. oints, schedules, setpoints, trends and alarms
specified in Control Sequences shall D%Cnet objects.

SYSTEM PERFORMANCE Q

A. Performance Standards. Sys%shall conform to the following minimum standards over network

connections. @

1. Graphic Displa@ hic with 20 dynamic points shall display with current data within 10
sec.
2. Graphic Refgesh. A graphic with 20 dynamic points shall update with current data within 8
utomatically refresh every 15 sec.

3. Config n and Tuning Screens. Screens used for configuring, calibrating, or tuning points,
@op , and similar control logic shall automatically refresh within 6 sec.

4, Command. Devices shall react to command of a binary object within 2 sec. Devices
egin reacting to command of an analog object within 2 sec.
Mlarm Response Time. An object that goes into alarm shall be annunciated at the workstation

ithin 45 sec.

running as often as once every 5 sec. Select execution times consistent with the mechanical

FQ Program Execution Frequency. Custom and standard applications shall be capable of

process under control.

7. Performance. Programmable controllers shall be able to completely execute DDC PID control
loops at a frequency adjustable down to once per sec. Select execution times consistent with
the mechanical process under control.

8. Reporting Accuracy. System shall report values with minimum end-to-end accuracy listed in
Table 1.

9. Control Stability and Accuracy. Control loops shall maintain measured variable at setpoint
within tolerances listed below:

DIRECT DIGITAL CONTROL
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Measured Variable Reported Accuracy

Space Temperature +1°F

Ducted Air +1°F

Outside Air +2°F

Dew Point +3°%F

Delta-T +0.25°F

Air Pressure (ducts) +0.1in. w.g.

Air Pressure (space) +0.01 in. w.g. R

Electrical +1% of reading (not including Utility meters)  (om
~

10. Control Stability and Accuracy. Control loops shall maintain measured varia etpoint

within tolerances listed below:

O

Controlled Control Accuracy Range of Meg@

Variable

Air Pressure +0.2 in. w.g. 0-6 in. %
#0.01 in. w.g. -0.1 toQ\. w.g.

Airflow +10% of full scale A

Space +2.0°F \@

Temperature ° A“

Duct +3°F N

Temperature

Humidity +5% RH °

1.05 SUBMITTALS

A. General:

Section. Submit Produ
Partial submittals are

A. Installer Experience:
in installations wit

hop Drawings: Contractor shall provide shop drawings or other submittals on
, and equipment to be installed or provided. No work may begin on any

project until submittals have been approved for conformity with design intent.
wings as AutoCAD 2012 (or newer) compatible files on magnetic or optical disk (file

B. Product Data a@
hardware) e

segment of
Provid

@

\O\

table.

ata’and Shop Drawings in one complete submittal package.

1. Submit Product Data inguff@etail to confirm compliance with requirements of this

documentation that installer has a minimum of 5-years of experience
posed Manufacturer's equipment and Niagara certification.

forn%. G, .DXF, .VSD, or comparable) and three 11” x 17” prints of each drawing. When
n

ifically applicable to the project shall be highlighted or clearly indicated by other means. Each

anufdcturer’'s cutsheets apply to a product series rather than a specific product, the data
b

mitted piece of literature and drawing shall clearly reference the specification and/or drawing
that the submittal is to cover. General catalogs shall not be accepted as cutsheets to fulfill
submittal requirements. Select and show submittal quantities appropriate to scope of work.
Submittal approval does not relieve Contractor of responsibility to supply sufficient quantities to
complete work. Submittals shall include:

1. DDC System Hardware:

a. A complete bill of materials to be used indicating quantity, manufacturer, model number,
and relevant technical data of equipment to be used.
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b. Manufacturer’s description and technical data such as performance curves, product
specifications, and installation and maintenance instructions for items listed below and
for relevant items not listed below:

1) Direct digital controllers (controller panels)

2) Transducers and transmitters

3) Sensors (including accuracy data)

4) Actuators

5) Valves

6) Relays and switches

7) Control panels %
8) Power supplies @
9) Batteries %
10) Operator interface equipment O

11) Wiring

j umbers.
e floor plans of all sensor
control network layout,

c. Wiring diagrams and layouts for each control panel. Show ter
d. Schematic diagrams for all field sensors and controllers. Proyie
locations and control hardware. Riser diagrams sho @

communication protocol, and wire types.
2. Central System Hardware and Software: ° Q%
a. A complete bill of material of equipment s@lating guantity, manufacturer, model
number, and relevant technical.
b. Manufacturer’s description and tecﬁn’gf ta such as product specifications and

installation and maintenance ins or items listed below and for relevant items
furnished under this contract not lis elow:

1) Power supplies &

2) Battery backups Q

3) Interface equipment between server and control panels
4) Operator interfftware

5) Color graphic are
6) Third-part re

C. Schematic@rams for all control, communication, and power wiring. Provide a
schematje drawing of the central system installation. Label all cables and ports with
c% anufacturers’ model numbers and functions. Show interface wiring to control
Sy

d. ﬁtw rk riser diagrams of wiring between central control unit and control panels.

3 By

Q a. Riserdiagrams showing control network layout, communication protocol, and wire types.
b. A schematic diagram of each controlled system. The schematics shall have all control
points labeled with point names shown or listed. The schematics shall graphically show

the location of all control elements in the system.

c. A schematic wiring diagram of each controlled system. Label control elements and
terminals. Where a control element is also shown on control system schematic, use the
same name.

d. An instrumentation list (Bill of Materials) for each controlled system. List each control
system element in a table. Show element name, type of device, manufacturer, model
number, and product data sheet number.

e. A mounting, wiring, and routing plan-view drawing. The design shall take into account
HVAC, electrical, and other systems’ design and elevation requirements. The drawing

rolled Systems:
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shall show the specific location of all concrete pads and bases and any special wall
bracing for panels to accommodate this work.

f. A complete description of the operation of the control system, including sequences of
operation. The description shall include and reference a schematic diagram of the
controlled system.

g. A point list for each control system. List all I/O points and software points. Indicate
alarmed and trended points.

4. Quantities of items submitted shall be reviewed but are the responsibility of the Contractor.

5. Description of process, report formats, and checklists to be used for Control System
Demonstration and Acceptance.

6. BACnet Protocol Implementation Conformance Statement (PICS) for each submifted type of
controller and operator interface. %

C. Project Record Documents. Upon completion of installation, submit three copi record (as-
built) documents of the documents shall be submitted for approval prior completion and
shall include:

2012 (or newer) compatible files on magnetic or optical media‘{ile format: .DWG, .DXF,
.VSD, or comparable) and as 11" x 17" prints.
2. Testing and Commissioning Reports and Checkli

checklists, and trend logs used to meet requirem&&
Acceptance.

3. Operation and Maintenance (O&M) Manual.

4. As-built versions of submittal product data

5. Names, addresses, and telephon rs of installing contractors and service
representatives for equipment and con ystems.

6. Operator's manual with procedurg§ for operating control systems: logging on and off,
handling alarms, producing pei ts, trending data, overriding computer control, and

s

1. Project Record Drawings. As-built versions of submittal shop d%gs provided as AutoCAD
d

leted versions of reports,
ontrol System Demonstration and

changing setpoints and varial

7. Programming manual of\set anuals with description of programming language and
syntax, of statements frithms and calculations used, of point database creation and
modification, of program reation and modification, and of editor use.

8. Engineering, instal Q)and maintenance manual or set of manuals that explains how to
design and inst % points, panels, and other hardware; how to perform preventive
maintenance a@i ration; how to debug hardware problems; and how to repair or replace
hardware.

of programs created using custom programming language including

ning parameters, and object database. Electronic copies of programs shall meet

thisstequifement if control logic, setpoints, tuning parameters, and objects can be viewed

@urnished programming tools.
0. &p ic files, programs, and database on magnetic or optical media.
kléSt of recommended spare parts with part numbers and suppliers.
."Complete original-issue documentation, installation, and maintenance information for

furnished third-party hardware including computer equipment and sensors.

13. Complete original-issue copies of furnished software, including operating systems, custom
programming language, operator workstation or web server software, and graphics software.

14. Licenses, guarantees, and warranty documents for equipment and systems.

15. Recommended preventive maintenance procedures for system components, including
schedule of tasks such as inspection, cleaning, and calibration; time between tasks; and task
descriptions.

D. Training Materials: Provide course outline and materials for each class at least six weeks before
first class. Training shall be furnished via instructor-led sessions, computer-based training, or
web-based training. Engineer will modify course outlines and materials if necessary to meet
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Owner’s needs. Engineer will review and approve course outlines and materials at least three
weeks before first class

E. Submit in accordance with Section 01 33 00.
F. Operation and Maintenance (O&M) Data:

1. Maintenance Data - Submit maintenance data and spare parts lists for each type of control
device. Include this data in maintenance manual. At a minimum include:

a. Maintenance instructions and schedule of recommended maintenance for of
equipment that require routine maintenance.

Sequence of Operation. %
Logic diagrams. O

Wiring Diagram.
Recommended spare parts list. &

2. Operation and Maintenance Manuals:
&aﬂ be in accordance with

Section 01 78 23. Contractor is advised that Se 01°78 23 contains specific
information related to the submission of O&M data’i ctronic version. The Owner

will be compiling both a paper and a compu bﬁ( O&M manual, and the vendor will
need to provide a CD version of the O& m@ nformation.

1.06 QUALITY ASSURANCE .\

Pooo

a. Preparation and submittal of operation and maintenance d

A. Manufacturer's Qualifications: Firms regula ngaged in manufacture of electric, and digital
control equipment of types and sizes reﬂed, whose products have been in satisfactory use in

similar service for not less than e@
ntr

B. The Manufacturer of the DD&¢o rs shall provide documentation supporting compliance with
ISO-9001 (Model for Quality rance in Design/Development, Production, Installation and
Servicing). Product literat ided by the FMCS digital controller manufacturer shall contain
the ISO-9001 Certifica'% rk from the applicable registrar.

C. Installer: 0

1. Provi%@entaﬂon showing a minimum of 5-years of experience installing submitted

Manuf r's equipment for projects of similar size and scope.
2. Prouide documentation showing Niagara 4 certification and a minimum of 2-years of
xperience with Niagara 4 Supervisory Server integration.

D. Kgcr:trical Standards: Provide electrical products which have been tested, listed and labeled by
erwriters' Laboratories (UL) and comply with NEMA standards.

NEMA Compliance: Comply with NEMA standards pertaining to components and devices for
electric-electronic temperature control systems.

F. NFPA Compliance: Comply with NFPA No. 90A where applicable to controls and control
sequences.

G. Single-Source Responsibility: Obtain DDC components from single manufacturer with
responsibility for entire system.

H. Regulatory Requirements:
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1.07

1.08

1.09

2.01

2.02

1. Work, materials, and equipment shall comply with the most restrictive of local, state, and
federal authorities' codes and ordinances or these plans and specifications. As a minimum,
the installation shall comply with the current editions in effect 30 days prior to the receipt of
bids of the following codes:

a. National Electric Code (NEC)
b. International Building Code (IBC)
c. International Mechanical Code (IMC)
d. ANSI/ASHRAE Standard 135, BACnet - A Data Communication Protocol for Building
Automation and Control Systems
DELIVERY, STORAGE, AND HANDLING %:
A. Provide factory-shipping cartons for each piece of equipment, and contr e. Maintain
cartons through shipping, storage and handling as required to prevent equij damage, and to

eliminate dirt and moisture from equipment. Store equipment and materialSinsigle and protected
from weather. 6

JOB CONDITIONS ;

A.

Cooperation with Other Trades: Coordinate the Work qf thi with that of other sections to
insure that the Work will be carried out in an ordetlyafaskion. It shall be this Contractor's
responsibility to check the Contract Documents fgr p@ssible conflicts between his Work and that
of other crafts in equipment location, pipe, duct a uit runs, electrical outlets and fixtures,

air diffusers, and structural and architectural feat

OWNERSHIP OF PROPRIETARY MATERIA&

A.

not limited to:

Graphics b
Record drawings

Database @
Application prog g code
Documentatio

Project-specific software and doc@*n shall become Owner's property. This includes, but is

agrONE

PART 2 — PRODUCT%@
MANUFACIURERS

ptable Manufacturers for field devices and auxiliary control devices shall be as indicated in

A. ;roc& irect Digital Control components from the following list of acceptable Manufacturers.

ponent specific paragraphs.

1. Distech Controls, Inc.
2. Automated Logic.
3. Honeywell, Inc.
4. Trane.
INSTALLER

A. Acceptable Installers:

1. Technical Solutions and Services Incorporated
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2.03

F.

2. Orequal.

Certification: Shall be certified by Tridium for Niagara 4 framework systems. Provide evidence of
Niagara 4 certification as part of the submittal process.

Qualifications: The Contractor shall have a successful history in the design, installation and
maintenance of Niagara 4 Framework based building automation systems to provide web
browser monitoring and control of BACnet field level devices. Contractor must have previous
experience in BAS installations and in DDC installation projects with point counts comparable to
this Contract and systems of the same character as this Contract. %

Manufacturer and be an Authorized Integrator for components offered by Manuf with a

Installer shall have an established working relationship with Direct Digital Controls Eo@) ents
minimum 5-years of documented experience with Manufacturer.

Installer shall have successfully completed Control System Manufac control system
training. Upon request, Installer shall present record of completed@ luding course
outlines.

Installer and BAS Contractor, when used in this Section refer Eﬁ t&ne entity.

COMMUNICATION °

A. Control products, communication media, connectgrs, ers, hubs, and routers shall comprise

a BACnet internetwork. Controller and operatoFN ace communication shall conform to
ANSI/ASHRAE Standard 135. ¢

Install new wiring and network devices as r ed to provide a complete and workable control
network. All wiring to be installed meetigg the requirements of Division 26.

Each controller shall have a com on port for temporary connection to a laptop computer or
other operator interface. Conhgctio all support memory downloads and other commissioning
and troubleshooting operatio

Internetwork operator A @ce and value passing shall be transparent to internetwork
architecture.

1. An operatopipterface connected to a controller shall allow the operator to interface with each
internetwo ontroller as if directly connected. Controller information such as data, status,
and co algorithms shall be viewable and editable from each internetwork controller.

2. Inputs, outputs, and control variables used to integrate control strategies across multiple

lers shall be readable by each controller on the internetwork. Program and test alll
&s-controller links required to execute specified control sequences. An authorized operator

\.‘Fs]hall be able to edit cross-controller links by typing a standard object address or by using a

oint-and-click interface.

Building Control Panels and Controllers with real-time clocks shall use the BACnet Time
Synchronization service. System shall automatically synchronize system clocks daily from an
operator-designated device via the internetwork. The system shall automatically adjust for
daylight saving and standard time as applicable.

System shall be expandable to at least twice the required input and output objects with additional
controllers, associated devices, and wiring.
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2.04

OPERATOR INTERFACE

A.

E.

Supervisory Server Software:

1. None required. System will interface with Owner existing Niagara 4 server software at a later
date. System shall be configure to allow ease of future interface.

Operator Interface, three modes:

1. Each Ventilation Control Panel (VCP) shall be provided with a BACnet compliant, IP based
resistive touchscreen color display for access to all system settings and alarms. Sc é%ize
shall be 10 inch minimum.

2. Each VCP shall include a Network Controller (NC) which shall be capable of in% ng with
Owner’s portable computer through an Ethernet port on the controller. Fu wner nay
product specific software required for interface with system and individ rollers.

3. Future connection to plant wide Niagara 4 Server.

Communication. Web server and controllers shall communicate usi Cnet protocol. Web
server and control network backbone shall communicate using 802-3 (Ethernet) Data
Link/Physical layer protocol and BACnet/IP addressing as spezifie NSI/ASHRAE 135.

System Software. N Q

1. System Graphics. The operator interface spft Q Shall be graphically based and shall
include at least one graphic per piece of equipment or occupied zone, graphics for each

chilled water and hot water system, and gr: at summarize conditions on each floor of
each building included in this contra@a’[e thermal comfort on floor plan summary

graphics using dynamic colors to repre zone temperature relative to zone setpoint.

a. Functionality. Graphics s%@%operator to monitor system status, to view a summary

of the most important da ch controlled zone or piece of equipment, to use point-
and-click navigationapetw zones or equipment, and to edit setpoints and other
specified parameter:

b. Animation. Grapm Il be able to animate by displaying different image files for
changed objec .

c. Alarm Indicati dicate areas or equipment in an alarm condition using color or other
visual indi
d. Formats&raphics shall be saved in an industry-standard format such as BMP, JPEG,

IF. Web-based system graphics shall be viewable on browsers compatible
rld Wide Web Consortium browser standards. Web graphic format shall require

plug-in (such as HTML and JavaScript) or shall only require widely available no-cost
@g-ins (such as Active-X and Adobe Flash).

&(p:ustom Graphics. Custom graphic files shall be created with the use of a graphics generation

ackage furnished with the system. The graphics generation package shall be a graphically
based system that uses the mouse to create and modify graphics that are saved in the same
formats as are used for system graphics.

3. Graphics Library. Furnish a complete library of standard HVAC equipment graphics such as
chillers, boilers, air handlers, terminals, fan coils, and unit ventilators. This library also shall
include standard symbols for other equipment including fans, pumps, coils, valves, piping,
dampers, and ductwork. The library shall be furnished in a file format compatible with the
graphics generation package program.

System Applications. System shall provide the following functionality to authorized operators as
an integral part of the operator interface or as stand-alone software programs. If furnished as part
of the interface, the tool shall be available from each web browser interface. If furnished as a
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stand-alone program, software shall be provided to allow installation on standard IBM-compatible
PCs with no limit on the number of copies that can be installed under the system license.

1. Automatic System Database Configuration. Each web server shall store on its memory a
copy of the current system database, including controller firmware and software. Stored
database shall be automatically updated with each system configuration or controller
firmware or software change.

Manual Controller Memory Download. Operators shall be able to download memory from the
system database to each controller.

System Configuration. Software shall be provided, installable on an Owner furnished
computer that provides a method of configuring the system. This shall allow for futu %em
changes or additions by users under proper password protection. Operators sf%% eto

n

w

configure the system.

4. On-Line Help. Provide a context-sensitive, on-line help system to assis
operating and editing the system. On-line help shall be available for all appii
provide the relevant data for that particular screen. Additional hel
available through the use of hypertext.

5. Security. Each operator shall be required to log on to the s ith user name and
password in order to view, edit, add, or delete data.

erator in
ns and shall
ation shall be

a. Operator Access. The user name and password cofbipation shall define accessible
viewing, editing, adding, and deleting privileges perator. Users with system
administrator rights shall be able to create n ers-and edit the privileges of all existing

privileges based on the geographic lo such as the ability to edit operating

users. System Administrators shall alsg b to vary and deny each operator’s
parameters in Building A, to view but'n@parameters in Building B, and to not even

see equipment in Building C.
b. Automatic Log Out. Automaticallywt each operator if no keyboard or mouse activity
is detected. This auto logoff tinﬁhal be user adjustable.

c. Encrypted Security Data. /St em security data including operator passwords in an
encrypted format. Syste ot display operator passwords.

6. System Diagnostics. Th tem shall automatically monitor the operation of all building
management panels trollers. The failure of any device shall be annunciated to the
operator.

7. Alarm Processi %stem input and status objects shall be configurable to alarm on
departing from n returning to normal state. Operator shall be able to enable or disable

each alar d to configure alarm limits, alarm limit differentials, alarm states, and alarm
reactign rr@lch system object. Configure and enable alarm points as specified. Unless
speci%mal hardwired alarm specified, alarms shall be BACnet alarm objects and shall
us Cnet alarm services.

8. I@Aessages. Alarm messages shall use the English language descriptor for the objectin

in such a way that the operator will be able to recognize the source, location, and

\anature of the alarm without relying on acronyms.

Q Alarm Reactions. Operator shall be able to configure (by object) what, if any actions are to be
taken during an alarm.

10. Alarm and Event log. Operators shall be able to view all system alarms and changes of state
from any location in the system. Events shall be listed chronologically. An operator with the
proper security level may acknowledge and delete alarms, and archive closed alarms to the
workstation or web server hard disk.

11. Trend Logs. The operator shall be able to configure trend sample or change of value (COV)
interval, start time, and stop time for each system data object and shall be able to retrieve
data for use in spreadsheets and standard database programs. Controller shall sample and
store trend data and shall be able to archive data to memory. Trends shall be BACnet trend
objects.
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12. Object and Property Status and Control. Provide a method for the operator to view, and edit if
applicable, the status of any object or property in the system. The status shall be available by
menu, on graphics, or through custom programs.

13. Reports and Logs. Operator shall be able to select, to modify, to create, and to print reports
and logs. Operator shall be able to store report data in a format accessible by standard
spreadsheet and word processing programs.

14. Standard Reports. Furnish the following standard system reports:

a. Objects. System objects and current values filtered by object type, by status (in alarm,
locked, normal), by equipment, by geographic location, or by combination of filter criteria.

b. Alarm Summary. Current alarms and closed alarms. System shall retain clos %ms
for an adjustable period.

c. Logs. System shall log the following to a database or text file and shall ret foran
adjustable period:

1) Alarm History.

2) Trend Data. Operator shall be able to select trends to be |

3) Operator Activity. At a minimum, system shall log opera n and log out, control
parameter changes, schedule changes, and alarm a edgment and deletion.
System shall date and time stamp logged activity.

15. Custom Reports. Operator shall be able to create gus s that retrieve data, including
archived trend data, from the system, that analyz ing common algebraic calculations,
and that present results in tabular or graphical f YReports shall be launched from the
operator interface. . 8

F. Application Editors. Shall support editingagf tem applications. The applications shall be
downloaded and executed at one or more controller panels.

1. Controller. Provide a full-sc @r for each type of application that shall allow the
operator to view and change iguration, name, control parameters, and set points for
all controllers.

2. Scheduling. An editor for, cheduling application shall be provided at each workstation.
Provide a method of s the desired schedule and schedule type. Exception schedules
and holidays shall n clearly on the calendar. The start and stop times for each object
shall be adjusta t%n this interface.

3. Custom Applicati rogramming. Provide the tools to create, edit, debug, and download
custom programs. System shall be fully operable while custom programs are edited,
compile ownloaded. Programming language shall have the following features:

a. nguage. Language shall be graphically based and shall use function blocks arranged

a logic diagram that clearly shows control logic flow. Function blocks shall directly

provide functions listed below, and operators shall be able to create custom or
compound function blocks.

O . Programming Environment. Tool shall provide a full-screen, cursor-and-mouse-driven
programming environment that incorporates word processing features such as cut and
paste. Operators shall be able to insert, add, modify, and delete custom programming
code, and to copy blocks of code to a file library for reuse in other control programs.

c. Independent Program Modules. Operator shall be able to develop independently
executing program modules that can disable, enable and exchange data with other
program modules.

d. Debugging and Simulation. Operator shall be able to step through the program observing
intermediate values and results. Operator shall be able to adjust input variables to
simulate actual operating conditions. Operator shall be able to adjust each step’s time
increment to observe operation of delays, integrators, and other time-sensitive control
logic. Debugger shall provide error messages for syntax and for execution errors.
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e. Conditional Statements. Operator shall be able to program conditional logic using
compound Boolean (AND, OR, and NOT) and relational (EQUAL, LESS THAN,
GREATER THAN, NOT EQUAL) comparisons.

f. Mathematical Functions. Language shall support floating-point addition, subtraction,
multiplication, division, and square root operations, as well as absolute value calculation
and programmatic selection of minimum and maximum values from a list of values.

g. Variables. Operator shall be able to use variable values in program conditional
statements and mathematical functions.

of day, day of the week, month of the year, and date. Other predefined vari or
simple control logic shall provide elapsed time in seconds, minutes, hoursiand days.
Operator shall be able to start, stop, and reset elapsed time variab ing the
program language.
2) System Variables. Operator shall be able to use predefined vari
status and results of Controller Software and shall be able t
change setpoints of Controller Software as described in C

1) Time Variables. Operator shall be able to use predefined variables to represest time

0 represent
le, disable, and
ftware section.

hall be able to connect

G. Portable Operator's Terminal. Provide all necessary software to %ure an IBM-compatible

configured Terminal to the system network or directly to each

laptop computer for use as a Portable Operator’'s Terminal. Opera
up, and troubleshooting. %

205 CONTROLLER SOFTWARE

llet for programming, setting

&Q

A. Furnish the following applications for building a ng management. All software applications
shall reside and operate in the system co SApplications shall be editable through portable
operator’s terminal, or web browser interfac software required to access, review, and modify
controller programs shall be furnished {@ the Owner.

B. Scheduling. Provide the capabili%@ecute control functions according to a user created or
sh

edited schedule. Each schedule

1.

2.

provide the following schedule options as a minimum:

Weekly Schedule. Prgvj parate schedules for each day of the week. Each schedule shall
be able to include occupied periods (5 start-stop pairs or 10 events).

Exception Sche %’rovide the ability for the operator to designate any day of the year as
an exception s le. Exception schedules may be defined up to a year in advance. Once
an exceptiompschedule has executed, the system shall discard and replace the exception
he standard schedule for that day of the week.

edules. Provide the capability for the operator to define up to 24 special or holiday
schedules. These schedules will be repeated each year. The operator shall be able to define

gth of each holiday period.

C. &gt*em Coordination. Operator shall be able to group related equipment based on function and

ion and to use these groups for scheduling and other applications.

Binary Alarms. Each binary object shall have the capability to be configured to alarm based on the
operator-specified state. Provide the capability to automatically and manually disable alarming.

E. Analog Alarms. Each analog object shall have both high and low alarm limits. The operator shall
be able to enable or disable these alarms.

F. Alarm Reporting. The operator shall be able to determine the action to be taken in the event of an
alarm. An alarm shall be able to start programs, print, be logged in the event log, generate
custom messages, and display on graphics.
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2.06

Maintenance Management. The system shall be capable of generating maintenance alarms when
equipment exceeds adjustable runtime, equipment starts, or performance limits. Configure and
enable maintenance alarms as specified in Control Sequences.

Sequencing. Application software shall sequence equipment as specified in Control Sequences.

PID Control. System shall provide direct- and reverse-acting PID (proportional-integral-derivative)
algorithms. Each algorithm shall have anti-windup and selectable controlled variable, setpoint,
and PID gains. Each algorithm shall calculate a time-varying analog value that can be used to
position an output or to stage a series of outputs. The calculation interval, PID gains, and other
tuning parameters shall be adjustable by a user with the correct security level. %

Staggered Start. System shall stagger controlled equipment restart after power outé@perator
shall be able to adjust equipment restart order and time delay between equip tarts.

Energy Calculations:

1. The system shall accumulate and convert instantaneous power @r flow rates (gpm) to
energy usage data.

2. The system shall calculate a sliding-window average (rolling-ave ). Operator shall be able
to adjust window interval to 15 minutes, 30 minutes, or 6@ minutes.

[ )
Anti-Short Cycling. All binary output objects shall b r&& from short cycling by means of
adjustable minimum on-time and off-time settings. 86

. On and Off Control with Differential. Provide aﬁ&le m that allows a binary output to be cycled

based on a controlled variable and a setpﬂ% algorithm shall be direct-acting or reverse-

acting.

Operator shall be able to enabl e alarm based on exceeded adjustable runtime limit.
Configure and enable runtimatotall ion and alarms as specified in Control Sequences.

Runtime Totalization. Provide s@ totalize runtime for each binary input and output.
u

CONTROLLERS @

A. General. Provide ansateguate number of Building Controllers (BC), Advanced Application
Controllers (AAC), ication Specific Controllers (ASC), Smart Actuators (SA), and Smart
Sensors (SS) quired to achieve performance specified in System Performance paragraph.

Every devic system which executes control logic and directly controls HVAC equipment

must confo a standard BACnet Device profile as specified in ANSI/ASHRAE 135, BACnet

Annex LgUnless otherwise specified, hardwired actuators and sensors may be used in lieu of

BA art Actuators and Smart Sensors. Controllers shall be readily available for purchase

andi ration by any installer, Owner, or Contractor without the need for a distributor agreement
rchase. Programming software shall be made available to Owner.

. WBACnhet:

1. Network Controller (NC)

a. Network Controllers shall be Niagara 4 Framework style from the following list of
acceptable Manufacturers:

1) Distech EC-BOS-8

2) Honeywell, WEB-8000;
3) Johnson Controls, FX80;
4) Tridium, JACE 8000;
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5) Vykon, JACE 8000;
6) orequal.

b. These controllers are designed to manage communications between the programmable
equipment controllers (PEC), application specific controllers (ASC) and advanced unitary
controllers (AUC) which are connected to its communications trunks, manage
communications between itself and other network controllers (NC) and with any operator
workstations (OWS) that are part of the BAS, and perform control and operating
strategies for the system based on information from any controller connected to the BAS.

c. The controllers shall be fully programmable to meet the unique requirements of the
facility it shall control.

d. The controllers shall be capable of peer-to-peer communications with other N@ with
any OWS connected to the BAS, whether the OWS is directly connected, ted via
cellular modem or connected via the Internet.

1) The communication protocols utilized for peer-to-peer communic
will be Niagara 4 Fox, BACnet TCP/IP and SNMP. Use of a propri
protocol for peer-to-peer communications between NC's is no et

e. The NC shall employ a device count capacity license mo supports expansion
capabilities.

f.  The NC shall be enabled to support and shall be Iisns ith the following Open

etween NCs
communication

protocol drivers (client and server) by default:

1) BACnet Q
2) Lon &

3) MODBUS

4) SNMP ¢

g. The NC shall be capable of executi pplication control programs to provide:

1) Calendar functions. &
2) Scheduling. Q
3) Trending.

4) Alarm monitorin routing.

5) Time synchronj .

6) Integratio Works, BACnet, and MODBUS controller data.

7) Networ r%gement functions for all NC, PEC and ASC based devices.

h. The N(@hall provide the following hardware features as a minimum:

1 GB RAM
4 GB Flash Total Storage / 2 GB User Storage
5) Wi-Fi (Client or WAP)
Q 6) USB Flash Drive
7) High Speed Field Bus Expansion
8) -20 to 60 degrees C Ambient Operating Temperature
9) Integrated 24 VAC/DC Global Power Supply
10) MicroSD Memory Card Employing Encrypted Safe Boot Technology

1@) 10/100 Mbps Ethernet ports.
@ 0 Isolated RS-485 ports with biasing switches.

i. The NC shall support standard Web browser access via the Intranet/Internet. It shall
support a minimum of 16 simultaneous users.

j-  The NC shall provide alarm recognition, storage, routing, management and analysis to
supplement distributed capabilities of equipment or application specific controllers.

k. The NC shall be able to route any alarm condition to any defined user location whether
connected to a local network or remote via cellular modem, or wide-area network.
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I.  Alarm generation shall be selectable for annunciation type and acknowledgement
requirements including but not limited to:

1) Alarm.
2) Return to normal.
3) To default.

m. Alarms shall be annunciated in any of the following manners as defined by the user:

1) Screen message text.

2) Email of complete alarm message to multiple recipients. %
3) Pagers via paging services that initiate a page on receipt of email mess@

4) Graphics with flashing alarm object(s).

n. The following shall be recorded by the NC for each alarm (at a mini
1) Time and date.

2) Equipment (air handler #, access way, etc.).
3) Acknowledge time, date, and user who issued acknoement.

0. Programming software and all controller "Setup Wi ~ shall be embedded into the
NC. °
p. The NC shall support the following security n& :
1) Module code signing to verify the au rogramming tool and confirm that the
code has not been altered or corf
2) Role-Based Access Control l)%or managing user roles and permissions.

3) Require users to use strong cr tials.
4) Data in Motion and Sensitiy%‘)"ata at Rest be encrypted.
{

5) LDAP and Kerberos i t@ of access management.
&w

g. The NC shall supportghe f ing data modeling structures to utilize Search; Hierarchy;
Template; and PermSSion functionality:

1) Metadata: iptive tags to define the structure of properties.
2) Tagging: ss to apply metadata to components
3) Tag DiCtionary

r. The @nall employ template functionality. Templates are a containerized set of
co ed data tags, graphics, histories, alarms... that are set to be deployed as a unit
S

ed upon manufacturer's controller and relationships. All lower level communicating
\,, trollers (PEC, AUC, AVAV, VFD.) shall have an associated template file for reuse on
u

ture project additions.
é\'l:’suilding Controllers (BCs):

a. Each BC shall conform to BACnet Building Controller (B-BC) device profile as specified
in ANSI/ASHRAE 135 and shall be listed as a certified B-BC in the BACnhet Testing
Laboratories (BTL) Product Listing.

b. A fully programmable control module capable of storing trends and schedules, serving as
a router to devices on a subnet, and initiating read and write requests to other controllers.

c. Capable of serving as a master controller, storing schedules and trends for controllers on
a subnet underneath the Building Controller.

d. Trend storage capacity shall be adequate to store trend data of all monitored points,

taken at a 15-minute sample frequency for a minimum of 3-months. Trend data shall be
downloadable from controller memory for external permanent data storage.
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3. Advanced Application Controllers (AACs):

a. Each AAC shall conform to BACnet Advanced Application Controller (B-AAC) device
profile as specified in ANSI/ASHRAE 135 and shall be listed as a certified B-AAC in the
BACnet Testing Laboratories (BTL) Product Listing.

b. A fully programmable control module.

c. Capable of some of the advanced features found in Building Controllers (storing trends,
initiating read and write requests, etc.) but it does not required to serve as a master

controller.

4. Application Specific Controllers (ASCs):
%) device

a. Each ASC shall conform to BACnet Application Specific Controller

profile as specified in ANSI/ASHRAE 135 and shall be listed as ac -ASC in the
BACnet Testing Laboratories (BTL) Product Listing.

b. A pre-programmed control module intended for use in a specifi tion.

c. Configurable, in that the user can choose between pre-pro ed options.

5. BACnet Communication:

a. Each BC shall reside on or be connected tg network using ISO 8802-3
(Ethernet) Data Link/Physical layer protocolan net/IP addressing.

b. BACnetrouting shall be performed by BCs o ACnet device routers as necessary
to connect BCs to networks of AACs an

c. Each AAC shall reside on a BACH ork using I1ISO 8802-3 (Ethernet) Data
Link/Physical layer protocol with e addressing, or it shall reside on a BACnet

network using the ARCNET or MS ata Link/Physical layer protocol.
d. Each ASC shall reside on a%Cnet network using the ARCNET or MS/TP Data

Link/Physical layer proto@

C. Communication:

1. Service Port. Each co shall provide a service communication port for connection to a
Portable Operator’ inal. Connection shall be extended to space temperature sensor
ports where sho drawings.

2. Signal Managément. BC and ASC operating systems shall manage input and output
communicn signals to allow distributed controllers to share real and virtual object
informatiea<and to allow for central monitoring and alarms.

3. Data % g. Each BC and AAC shall share data as required with each networked BC and

4, A'ﬁ@Alone Operation. Each system specified in Control Sequences shall be controlled by a
&g e controller to provide stand-alone control in the event of communication failure. All I/O
\-Foints specified for a piece of equipment shall be integral to its controller. Provide stable and
Q eliable stand-alone control using default values or other method for values normally read
over the network such as outdoor air conditions, supply air or water temperature coming from
source equipment, etc.
D. Environment. Controller hardware shall be suitable for anticipated ambient conditions.

1. Controllers used outdoors or in wet ambient conditions shall be mounted in waterproof
enclosures and shall be rated for operation at -29°C to 60°C (-20°F to 140°F).

2. Controllers used in conditioned space shall be mounted in dust-protective enclosures and
shall be rated for operation at 0°C to 50°C (32°F to 120°F).
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2.07

J.

Keypad. Provide a local keypad and display for each BC and AAC. Operator shall be able to use
keypad to view and edit data. Keypad and display shall require password to prevent unauthorized
use.

Real-Time Clock. Controllers that perform scheduling shall have a real-time clock.

Serviceability. Provide diagnostic LEDs for power, communication, and processor. All wiring
connections shall be made to a field-removable modular terminal strip or to a termination card
connected by a ribbon cable. Each BC and AAC shall continually check its processor and
memory circuit status and shall generate an alarm on abnormal operation. System, shall
continuously check controller network and generate alarm for each controller that fails t%%nd.

Memory: %

1. Controller memory shall support operating system, database, rogramming
requirements.

2. Each BC and AAC shall retain BIOS and application programming 72 hours in the
event of power loss. ‘6

3. Each BC shall have adequate memory to store trend data of itored points, taken at a
15-minute sample frequency for a minimum of 3-months. Tgend data shall be downloadable
from controller memory for external permanent data stor

4. Each ASC and SA shall use nonvolatile memory etain BIOS and application
programming in the event of power loss. Sys & automatically download dynamic
control parameters following power loss. %

Immunity to Power and Noise. Controllers sha bﬂle to operate at 90% to 110% of nominal

voltage rating and shall perform an orderl x/n below 80% nominal voltage. Operation shall

be protected against electrical noise of 5 to z and from keyed radios up to 5 W at 1 m (3 ft).

Transformer. ASC power supply z@sed or current limiting and shall be rated at a minimum
of 125% of ASC power consumptign®

INPUT AND OUTPUT INTERFA%

A. General. Hard-wire inp output points to BCs, AACs, ASCs, or SAs.

B. Protection. All inpu@s and output points shall be protected such that shorting of the point to

itself, to anotheppoint, or to ground shall cause no damage to the controller. All input and output
@tected from voltage up to 24 V of any duration, such that contact with this

points shall
voltage wil e no controller damage.

Bin @Jts. Binary inputs shall allow the monitoring of ON/OFF signals from remote devices.
Th&ary inputs shall provide a wetting current of at least 12 mA to be compatible with
monly available control devices and shall be protected against contact bounce and noise.

Qn ry inputs shall sense dry contact closure without application of power external to the

~

E.

ntroller.

Pulse Accumulation Inputs. Pulse accumulation inputs shall conform to binary input requirements
and shall also accumulate up to 10 pulses per second.

Analog Inputs. Analog inputs shall monitor low-voltage (0-10 Vdc), current (4-20 mA), or
resistance (thermistor or RTD) signals. Analog inputs shall be compatible with and field
configurable to commonly available sensing devices.

Binary Outputs. Binary outputs shall provide for ON/OFF operation or a pulsed low-voltage signal
for pulse width modulation control. Binary outputs on Building Controllers shall have three-position
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(on-off-auto) override switches and status lights. Outputs shall be selectable for normally open or
normally closed operation.

. Analog Outputs. Analog outputs shall provide a modulating signal for the control of end devices.

Outputs shall provide either a 0-10 Vdc or a 4-20 mA signal as required to properly control
output devices. Each Building Controller analog output shall have a two-position (auto-manual)
switch, a manually adjustable potentiometer, and status lights. Analog outputs shall not drift more
than 0.4% of range annually.

outputs (two coordinated binary outputs). Tri-State outputs may be used to provide ana put
control in zone control and terminal unit control applications such as VAV terminal uct-

Tri-State Outputs. Control three-point floating electronic actuators without feedback with t;’-state
mounted heating coils, and zone dampers. %

System Object Capacity. The system size shall be expandable to at least e number of
input/ output objects required for this project. Additional controllers (along w§ ociated devices
and wiring) shall be all that is necessary to achieve this capacity re . The operator
interfaces installed for this project shall not require any hardware addji or software revisions

in order to expand the system

2.08 POWER SUPPLIES AND LINE FILTERING
[ )

A. Power Supplies. Control transformers shall be UL listed! &h Class 2 current-limiting type or
furnish over-current protection in primary an ry circuits for Class 2 service in
accordance with NEC requirements. Limit conne ds to 80% of rated capacity.

1. DC power supply output shall match erent and voltage requirements. Unit shall be
full-wave rectifier type with output ripple 0 mV maximum peak-to-peak. Regulation shall
be 1.0% line and load combined, wi&l;)O—microsecond response time for 50% load changes.
Unit shall have built-in over-v a@ over-current protection and shall be able to withstand
150% current overload for atY€a ree seconds without trip-out or failure.

a. Unit shall operate b n 0°C and 50°C (32°F and 120°F). EM/RF shall meet FCC
Class B and VDE or Class B and MILSTD 810C for shock and vibration.
b. Line voltage urc'%so Il be UL recognized and CSA listed.

B. Power Line Filterin@

1. Provide j @I or external transient voltage and surge suppression for workstations and
contro Surge protection shall have:

. @Iectric strength of 1000 V minimum
S\, esponse time of 10 nanoseconds or less
\‘c. Transverse mode noise attenuation of 65 dB or greater
Q d. Common mode noise attenuation of 150 dB or greater at 40-100 Hz.
2.09 MPERS

A. General:

1. No single damper shall be larger in size than 48-in in either dimension. Where a larger
damper is required, multiple damper assemblies shall be provided.

2. Where multiple damper assemblies are provided, a common actuator may be used to drive a
maximum of four dampers. Provide stainless steel connecting linkage as required. Where
an assembly is constructed of more than four dampers, multiple actuators shall be provided.

3. Provide quantity, type, size, voltage as scheduled on Drawings.
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B. Control Dampers (MCD):

1.

wn

©Co~No UM

Manufacturer:

a. Greenheck model VCD-33.
b. Orequal.

Ultra low leakage damper.
16 gauge galvanized steel frame. Dampers installed in aluminum or stainless steg| duct
systems or unducted applications in areas specified to use aluminum or stainless s %cts
shall be provided with Hi-Pro polyester coating or be fabricated of 304 stainless, s@ ame

and blades.
Airfoil shaped double skin blades completely symmetrical about the axle pj int.

Blade axles in synthetic sleeve bearings.
Silicone blade seals.

Flexible stainless steel jamb seals.

External (out of the airstream) blade to blade linkage.

Suitable for pressures to 8-in. w.c. and velocities to 4,000-fpm aximum AMCA leakage
rate of 6 cfm/sq. ft at 4-in w.c.

C. Insulated Control Dampers (ICD):

1.

a. Greenheck model ICD-45.
b. Orequal.

>
Manufacturer: . b&
>

0.125-in aluminum channel frame dQsulated with polystyrene on four sides and thermally

broken with dual polyuretha rm ps.
Aluminum airfoil blades inte& ulated with polyurethane foam and thermally broken.

Plated steel axle with dual beafjngs. Bearings shall have acetal inner sleeve and flanged
outer bearing with no m =Q 0-metal or metal-to-plastic contact.

External (out of the ai dam) blade to blade linkage.

Suitable for pressupestes8-in. w.c. and velocities to 4,000-fpm with maximum AMCA leakage
rate of 8 cfm/sq. in w.c.

D. Flow Measurin@mtrol Dampers (FCD):

1.

<8

Manu%er:
. @eenheck AMD-42
& uskin AMS050

Nc. Or equal.

Integrated airflow monitoring station with flow control damper.
Damper:

a. Ultra low leakage damper.
b. 16 gauge galvanized steel frame.

c. Extruded aluminum airfoil shaped double skin blades completely symmetrical about the
axle pivot point.

d. Parallel blade action.

e. Blade axles in synthetic sleeve bearings.

f. Stainless steel linkage.

g. Silicone blade seals.
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h. Flexible stainless steel jamb seals.
i. External (out of the airstream) blade to blade linkage.

Flow Measurement:

16 gauge galvanized steel sleeve.

Aluminum or polycarbonate honeycombed pattern air straightener.
Extruded aluminum sensor blades with Total and Static pressure ports.
5% accuracy across measurement range.

Controller:

1) 24VAC %Q%

Pooow

2) Shall power modulating damper actuator.
3) Capable of receiving a 0-10V analog airflow setpoint from BAS.

4) Capable of exporting a 0-10V analog airflow feedback to BAS.&

E. Damper Actuators:

1.

11.

Manufacturer:

N
a. Belimo %Q
O

b. Orequal °

Actuators shall be adequately sized for the d @ and air pressures anticipated in the
system with a safety factor of two. &

Actuators shall have ISO9001 quality certffi nd be UL listed under standard 60730-1 or
UL listed under standard 873.
Actuators used on dampers shall be de d to directly couple and mount to a stem, shaft
or ISO style-mounting pad. Actuat@f mounting clamps shall be a V-bolt with a toothed V-
clamp creating a cold weld, s@) ip effect. Single point, bolt, or single screw actuator
type fastening techniques or dife upled actuators requiring field assembly of the universal
clamp is not acceptable
Actuators shall be fully m ting/proportional, pulse width, floating/tristate, or two position
as indicated in the se of operation and be factory or field selectable. Actuators shall
have visual positiopfintligators and shall operate in sequence with other devices if required.
Provide actuator nd switches or position feedback as indicated in schedules or in the
sequences of ration
Actuators Il have an operating range of —22° to 122°F.
Proparti tuators shall accept a 0-10 VDC or 0-20 mA input signal and provide a 2-10
VDC o mA (with a 500 W load resistor) operating range.
Actuators'shall be capable of operating on 24 or 120 VAC, or 24VDC and Class 2 wiring as
'c@d by the application. Power consumption shall not exceed 10 VA for AC, including
& AC actuators, and 8 watts per actuator for DC applications. Open/Close actuators shall
be configured for 120V power supply, modulating actuators shall be configured for 24V power
supply.
. Actuators shall have electronic overload protection or digital rotation sensing circuitry to
prevent actuator damage throughout the entire rotation. End switches to deactivate the
actuator at the end rotation or magnetic clutches are not acceptable.
For power-failure/safety applications, an internal mechanical spring return mechanism shall
be built into the actuator housing. Spring return actuators shall be capable of CW or CCW
mounting orientation. Spring return models > 60 in-Ibs. and non-spring return models > 90 in-
Ibs. shall be capable of mounting on shafts up to 1.05-in diameter. Spring return actuators
with more than 60 in-Ib. of torque shall have a metal, manual override crank. Actuators using
"on-board" chemical storage systems, capacitors, or other "on-board" non-mechanical forms
of fail-safe operation are unacceptable. Upon loss of control signal, a proportional actuator
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12.

13.

14.

15.
16.
17.

18.

19.

c. Duct Mounted Contr? Da
2.10 TEMPERATURE SENSORS

shall fail open or closed as described below. Upon loss of power, a nonspring return actuator
shall maintain the last position.

Actuators shall be capable of being mechanically and electrically paralleled to increase torque
if required. Dampers requiring greater torque or higher close off may be assembled with
multiple low torque actuators. Dual mounted actuators using additional anti-rotation strap
mechanical linkages, or special factory wiring to function are not acceptable. Actuators in a
tandem pair must be "off the shelf," standard actuators ready for field wiring.

Damper actuators shall not produce more than 62 dB (A) when furnished with a mechanical
fail-safe spring. Non-spring return actuators shall conform to a maximum noise rating of 45
dB(A) with power on or in the running or driving mode.

Proportional actuators shall be fully programmable. Control input, position feed
running time shall be factory or field programmable. Diagnostic feedback s
indications of hunting or oscillation, mechanical overload, mechanical travel a
load limit. The actuators shall also provide actuator service data, at minir@, umber of
hours powered and number of hours in motion.

Proportional actuators shall be capable of digital communication, as

All damper operators shall be oil submerged, geartrain type, inher jtive positioning.
The actuators shall be mounted externally of ducts or air ha guipment wherever
possible for ease of service and isolated from internal tempe S.

Actuator enclosure:

a. Unless otherwise indicated, NEMA 2. °

b. Inareas designated as Class I, Division 1 or & us environment, provide explosion
proof enclosure.

c. All process areas (not Mechanical Rooms;§ andling units (AHU) or Administrative
Spaces), NEMA 4X. ¢

Fail Position: Q
a. Outside Air Louvers/Intal s@&ed.
b. Return Air Dampers: Oped.

rs: Closed.

A. Temperature Sensor: be of the type and have accuracy ratings as indicated and/or required
for the application all permit accuracy rating of within 1% of the temperature range of their
intended use. @sors must be capable of being calibrated.

B. Provide se\% such that the DDC shall be able to convert the resistive input signal available
le

from th

nt into a digital signal for use by the DDC.

C. % sensors shall be electronic resistance type.
D

sors used for mixed air application shall be the averaging type of sufficient length to extend

agonally across the entire duct and have an accuracy of 1%.

Duct sensors shall protrude into the air stream far enough to sense any temperature differences
due to stratification, etc.

F. Outside air sensors shall have a minimum range of -20 °F to 110 °F and an accuracy of within 1
°F in this temperature range. Sensors shall be provided with a water-tight fitting and adequate
protection from the effects of solar radiation.

G. Space temperature sensors located in the Office or Electrical Spaces (as defined on Drawing 1-
ENV-01) shall have digital space temperature and setpoint display with external setpoint
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adjustment and manual Occupied/Unoccupied override. Setpoint adjustment shall be software
limited by the operator interface.

H. Space temperature sensors located in process spaces shall be provided with a NEMA 4X
enclosure with corrosion resistant elements. Sensors shall have no setpoint adjustment or
display. Space temperature setpoint shall be made via the operator interface.

I. Space temperature sensors located in areas identified and Class I, Division 1 or 2 shall be
provided with an explosion proof enclosure with corrosion resistant elements. Sensors shall have
no setpoint adjustment or display. Space temperature setpoint shall be made via the operator
interface.

J. Allfield mounted sensors shall be labeled in accordance with Section 40 05 10 wit@me or

identification number used in the control program. Q
211 LOW TEMPERATURE PROTECTION THERMOSTATS
A. Provide low-temperature protection thermostats of manual-reset typ nsing elements 8'-0"
or 20-0" in length.
B. Provide thermostat designed to operate in response to coldest 1'50" length of sensing element,
regardless of temperature at other parts of element. 4
C. Support element properly to cover entire unit width. ide"separate thermostats for each 25 sq.
ft. of coil face area or fraction thereof.
2.12  LINE-VOLTAGE/LOW VOLTAGE ON-OFF T TATS
A. Bi-metal actuated open contact, or bell% actuated enclosed snap-switch type.
B. UL-listed at electrical rating com @with application.
C. Heat anticipation.
2.13 LINE VOLTAGE/LOW VOLT ERMOSTATS WITH FAN SWITCH
A. Provide thermostats cribed above with three position manual switch labeled Hand-Off-
Auto. Switch shallDe iftegral part of thermostat and be capable of mounting on 2-gang switch
box.
2.14 CURRENT SE S
A. Ma@er:
l\igutomation Components Inc, Model A/ISCTA.
r Equal.
Split-core type 4-20 mA output current sensor.
C. +12 0 30 VDC sensor supply voltage.
D. 4-20 mA, 2-wire loop powered output.
E. +/- 0.5% accuracy from 0-100% full scale output.
F. 2,200 VAC isolation voltage and upto 600 VAC sensing voltage.
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G.

H.

Minimum 0.75 inch diameter aperture size.

Contactor shall select scale to match equipment served.

2.15 PRESSURE SENSORS

A.

A.

B.

Pressure sensor shall be of commercial grade quality located at the point of measurement and
installed in accordance with Manufacturer’'s recommendations.

Shall be able to convert the 0-5 VDC input signal available from the sensor into a digital signal for
use by the DDC. %

Ultra precision type with a tolerance at 70°F of no greater than +/- 0.8% of full scale%l scale
accuracy of +/-2%.

All field mounted sensors shall be labeled in accordance with Section 40 ith the name or
identification number used in the control program.

Water pressure sensors shall have range of 0-50 psig and be suitr temperatures to 225°F.

Filter differential pressure sensors shall have a range of 0-1 i r units with single filters and
0-2 inWC for units with prefilters and carbon filters. 4

Manufacturer:

1. RKI Instruments. Q
2. Orequal. &

Control Panel: &

216 GAS DETECTION SYSTEMS : &

1. RKI Instruments, Beaco S.

2. Provide control panel i equate quantity of channels to interface with total number of
sensors required p, inimum of one space channel.

3. NEMA 4X non- panel with hinged cover.

4. 120V power supgly;

5. Capable of igterfacing with 4-20mA 24VDC, two or three wire transmitters.

6. Panejs ide power source for all interconnected sensors.

7. Panel include a minimum of two relays for each gas alarm, per channel, two relays for
comon gas alarm, and one relay for common malfunction. All relays shall be fully

@mmable and rated for minimum 10 amps at 120VAC.
8. &a front of panel display of current value for each connected sensor and push button

interface.
é\%uitable for operating temperature range of -4°F to 122°F with 0-99% relative humidity (non-

condensing).

Sensors:

1. RKI Instruments S2 series, or equal.

2. Infrared sensing technology

3. Configured for Methane (CH4) detection.

4. Capable of measuring 0-100% lower explosive limit (LEL) with Lower Detectable Limit (LDL)

within 2% of full scale.
Maximum T90 response time of 30 seconds.
24V/DC power with maximum 100 mA current draw. 3-wire system.

ou

DIRECT DIGITAL CONTROL
SYSTEMS FOR HVAC 2309 23-24 Donohue & Associates, Inc.
Bid Doc. No. 21-408 Project No. 13852 (Phase 1)



7. 4-20mA analog output for measured concentration.

8. Cast iron, explosion proof housing, suitable for a Class I, Division 1, Group D hazardous
environment.

9. Stainless steel sensing element.

10. Suitable for indoor or outdoor locations with operating temperature range of -40°F to 122°F
with 0-99% relative humidity (non-condensing).

2.17 ALARM LIGHTS AND HORNS

A. Manufacturers
1. Sirena/EEC TWS Series @:
2. Orequal.

B. Construction
1. Stacking type alarm light and horn assembly utilizing a common ele Qe for installation
of up to five modules (lights and horns).

2. 24VDC power supply.
3. NEMA 4 (IP65) assembly rating with lights only, IP24 for assemfslies with horns.
4. Suitable for indoor or outdoor locations with operatmg te ture range of -22°F to 140°F
with 0-99% relative humidity (non-condensing). o
5. Each light and horn module shall include individ %ﬁ ts to allow individual activation of
%} K.

each module independent of other modules gn
6. Lights: 6

a. Continuous LED style. \

b. 5 watt maximum per module.

c. Provide Blue color selection fo as Alarm.

d. Provide Amber color sel t|®> oss of Ventilation Alarm.
7. Horn: R

a. Minimum 76-86 d eter.

b. Maximum 6 m r consumption.

2.18 VENTILATION CONTF@ANELS (VCP-100 and VCP-120)

A. Providec els with suitable brackets for either wall or floor mounting where indicated and
elsewhere quired. Locate panel as indicated and required.

B. Proyi @andard NEMA 1 or 12 cabinets of size required to contain temperature controllers;
DDC; , and IBC controllers; relays; switches; and similar devices; except limit controllers and
er devices excluded in sequence of operations.

ach panel containing Building Controller (BC) shall be provided with an LCD touch screen
interface installed on the face of the panel.

D. Mount required alarm lights, indicating devices and manual controls on face of panel.
PART 3 — EXECUTION
3.01 GENERAL

A. All necessary equipment, labor, and materials not specifically indicated or specified, but
necessary to complete work, are to be provided as part of the Contract.
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3.02

3.03

EXAMINATION

A.

Install all control equipment, accessories, wiring, and piping in a neat and workman like manner.
All control devices must be installed in accessible locations.

Provide all electrical relays and wiring, line and low voltage, for control systems, devices, and
components. All relays and controllers shall be installed in Temperature Control Panels (TCP).
All required control power shall be received from TCPs.

Control panels serving equipment served by emergency power shall also be served by

emergency power.
Install system and materials in accordance with manufacturer's instructions and,reug ;g-in
drawings, and details on drawings. Install electrical work and use electrical produ plying
with requirements of applicable Division 26 sections of these specifications. M ntroller at
convenient locations and heights.

Install “Hand-Off-Auto” selector switches on systems where automati erlock controls are
specified. When switch is in the “Hand” position, allow manual opera of the selected device
without the operation of the interlocked motors but allowing unit ty devices to stay in the
circuit. When air handling units are in the “Hand” mode, outsidesair dagnper shall be open. When
fans interlocked with motor operated intake dampers are in th%d” ode, associated damper

shall open. &Q

The Contractor shall inspect the site to verify Quipment may be installed as shown. Any
discrepancies, conflicts, or omissions shall orted to the engineer for resolution before
rough-in work is started.

The Contractor shall examine the rmj&and specifications for other parts of the work. If head
room or space conditions appear ate or if any discrepancies occur between the plans and
the Contractor’s work and theyplansand the work of others, Contractor shall report discrepancies
to the Engineer and shall obt@ritten instructions for any changes necessary to accommodate
Contractor’s work with wi others. Any changes in work covered by this Section made
necessary by the failur zblect of the Contractor to report such discrepancies shall be made

by and at the expe% is Contractor.

PROTECTION @

A.

B.

Contracto@ protect all work and material from damage by his/her work or employees and
shall bediable™for all damage thus caused.

Con’t&p or shall be responsible for his/her work and equipment until finally inspected, tested, and
%pted. Contractor shall protect any material that is not immediately installed. Contractor shall
e all open ends of work with temporary covers or plugs during storage and construction to

Fq:avent entry of foreign objects.
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3.04

COORDINATION

A.

B.

Site:

1. Where the mechanical work will be installed in close proximity to, or will interfere with, work of
other trades, Contractor shall assist in working out space conditions to make a satisfactory
adjustment. If Contractor installs his/her work before coordinating with other trades, so as to
cause any interference with work of other trades, Contractor shall make the necessary
changes in his/her work to correct the condition without extra charge.

2. Coordinate and schedule work with other work in the same area and with work dependent
upon other work to facilitate mutual progress.

Coordination with controls specified in other sections or divisions. Other sections al Q/isions
of this specification include controls and control devices that are to be part of or@ ced to the
control system specified in this section. These controls shall be integrated i system and
coordinated by the contractor as follows: &

1. All communication media and equipment shall be provided as d in Communication
paragraph of this Section.
2. Each supplier of a controls product is responsible for the canfig
up, and testing of that product to meet the Control Sequ

3. Contractor shall coordinate and resolve any incompati
products provided under this Section and those \h%
this specification.

4. Contractor is responsible for providing §II C described in the contract documents
regardless of where within the contract dog: s these controls are described.

ion, programming, start

es that arise between control
nder other sections or divisions of

5. Contractor is responsible for the interfac ntrol products provided by multiple suppliers
regardless of where this interface is de ed within the contract documents.

3.05 WORKMANSHIP &

A. Install equipment, piping, an iri%aceway parallel to building lines (i.e. horizontal, vertical, and
parallel to walls) wherever pqasSsible.

B. Provide sufficient slac:&%@xible connections to allow for vibration of piping and equipment.

C. Install equipment in@i y accessible locations as defined by National Electrical Code (NEC).

D. Verify int%@a‘l wiring to ensure continuity and freedom from shorts and grounds.

E. All equipgment,installation, and wiring shall comply with industry specifications and standards for
perfg ‘@J e, reliability, and compatibility and be executed in strict adherence to local codes and
standard practices.

3.06 F@ UALITY CONTROL
All work, materials, and equipment shall comply with rules and regulations of applicable local,
state, and federal codes.

B. Contractor shall continually monitor the field installation for code compliance and quality of
workmanship.

C. Contractor shall have work inspection by local and/or state authorities having jurisdiction over the
work.
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3.07  WIRING

A.

All control and interlock wiring shall comply with national and local electrical codes, and Division
26 of this specification. Where the requirements of this Section differ from Division 26, the
requirements of this Section shall take precedence.

All wiring in mechanical, electrical, or service rooms — or where subject to mechanical damage —
shall be installed in raceway at levels below 3 m (10ft).

Do not install Class 2 wiring in raceways containing Class 1 wiring. Boxes and panels containing
high-voltage wiring and equipment may not be used for low-voltage wiring except for th se
of interfacing the two (e.g. relays and transformers).

All wire-to-device connections shall be made at a terminal block or terminal stri;@%e-to-wire

connections shall be at a terminal block.
All wiring within enclosures shall be neatly bundled and anchored to p s and prevent
restriction to devices and terminals.

Maximum allowable voltage for control wiring shall be 120 V. If I@ervoltages are available,
the contractor shall provide step-down transformers.

Use color-coded conductors throughout with condu&g ifferent colors.

d enclosures only. These enclosures

Control and status relays are to be located in deSi
unless they also contain Class 1 starters.

include packaged equipment control panel en?:[x

Conceal all raceways except within mecha I, process, electrical, or service rooms. Install
raceway to maintain a minimum clearar@f 15 cm (6 inches) from high-temperature equipment

(e.g. steam pipes or flues). Q

The contractor shall terminate,all coptrol and/or interlock wiring and shall maintain updated (as-
built) wiring diagrams with te tions identified at the job site.

3.08 COMMUNICATION WIRI @

A.

Contractor shall ad 0 requirements of Division 26 and items listed in the Wiring paragraph of
this Section.

All cablin@be installed in a neat and workmanlike manner. Follow manufacturer's installation
recom dations for all communication cabling.

Do r!sw‘nstall communication wiring in raceways and enclosures containing Class 1 or other Class
iring.

. ®aximum pulling, tension, and bend radius for the cable installation, as specified by the cable

manufacturer, shall not be exceeded during installation.

Contractor shall verify the integrity of the entire network following cable installation. Use
appropriate test measures for each particular cable.

All runs of communication wiring shall be unspliced length when that length is commercially
available.

All communication wiring shall be labeled to indicate origination and destination data.
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3.09

All communication wiring shall be labeled to indicate origination and destination data.

Grounding of coaxial cable shall be in accordance with NEC regulations article on
"Communications Circuits, Cable, and Protector Grounding."

BACnet MS/TP communications wiring shall be installed in accordance with ASHRAE/ANSI
Standard 135. This includes but is not limited to:

1. The network shall use shielded, twisted-pair cable with characteristic impedance between
100 and 120 ohms. Distributed capacitance between conductors shall be less than 100 pF
per meter (30 pF per foot.) %

2. The maximum length of an MS/TP segment is 1200 meters (4000 ft) with AWG@ ble.
The use of greater distances and/or different wire gauges shall comply with ectrical
specifications of EIA-485. Q

3. The maximum number of nodes per segment shall be 32, as specifj he EIA 485
standard. Additional nodes may be accommodated by the use of re i

4. An MS/TP EIA-485 network shall have no T connections. 0

SENSOR INSTALLATION

Install sensors in accordance with the Manufacturer's recom tigns.

[ )
Mount sensors rigidly and adequately for environme&&hich the sensor operates.

Room temperature sensors shall be installed onc d junction boxes properly supported by

wall framing. \

Install all space temperature sensors and t ostats mounted at ADA heights.

Any temperature sensor or ther o@%ounted on an exterior wall shall be mounted on a
thermally insulated sub-base. K

All wires attached to sensors be sealed in their raceways or in the wall to stop air transmitted
from other areas from aff%’ ensor readings.

Sensors used in mixi lenums and hot and cold decks shall be of the averaging type.
Averaging sensors e installed in a serpentine manner vertically across the duct. Each bend

shall be suppor@wit a capillary clip.

Low—limit@s used in mixing plenums shall be installed in a serpentine manner horizontally
across duct. Each bend shall be supported with a capillary clip. Provide 1-foot of sensing element
for ft2 of coil area.

l. WOt install temperature sensors within the vapor plume of a humidifier. If installing a sensor

nstream of a humidifier, install it at least 10-feet downstream.

All pipe-mounted temperature sensors shall be installed in wells. Install liquid temperature
sensors with heat-conducting fluid in thermal wells.

Install outdoor air temperature sensors on north wall, complete with sun shield.
Differential Air Static Pressure:

1. Supply Duct Static Pressure. Pipe the high-pressure tap to the duct using a pitot tube. Pipe
the low-pressure port to a tee in the height-pressure tap tubing of the corresponding building

DIRECT DIGITAL CONTROL

Donohue & Associates, Inc. 23 09 23-29 SYSTEMS FOR HVAC
Project No. 13852 (Phase 1) Bid Doc. No. 21-408



static pressure sensor (if applicable) or to the location of the duct high-pressure tap and leave
open to the plenum.

2. Return Duct Static Pressure. Pipe high-pressure tap to duct using a pitot tube. Pipe the low-
pressure port to a tee in the low-pressure tap tubing of the corresponding building static
pressure sensor.

3. Building Static Pressure. Pipe the low-pressure port of the pressure sensor to the static
pressure port located on the outside of the building through a high-volume accumulator. Pipe
the high-pressure port to a location behind a thermostat cover.

4. The piping to the pressure ports on all pressure transducers shall contain a capped test port
located adjacent to the transducer.

5. All pressure transducers shall be located in field device panels, not on the e @ent
monitored or on ductwork. Mount transducers in a location accessible for servic v@ use
of ladders or special equipment. %

6. Allair and water differential pressure sensors shall have gauge tees mount ]
taps. Water gauges shall also have shut-off valves installed before the

ent to the

M. Smoke detectors, freezestats, high-pressure cut-offs, and other safet itchas shall be hard-
wired to de-energize equipment as described in the Control Se s. Unless indicated
otherwise, switches shall require manual reset. Provide contact allow DDC software to

monitor safety switch status.

N. Install humidity sensors for duct mounted humidifigrs 10-feet downstream of the
humidifier. Do not install filters between the humidiﬁ? sensor.

3.10 ACTUATOR INSTALLATION

A. General. Mount and link control damper agt xaccording to Manufacturer's instructions.

1. To compress seals when spring—rw actuators are used on normally closed dampers,

power actuator to approxim IG" en position, manually close the damper, and then
tighten the linkage.

2. Check operation of damper/actigtor combination to confirm that actuator modulates damper
smoothly throughout str both open and closed positions.
3. Provide all mounting re and linkages for actuator installation.

B. Electric/Electronic: %

uators shall be direct mounted on damper shaft or jackshaft unless shown as a

ion. For low-leakage dampers with seals, the actuator shall be mounted with a

travel available for tightening the damper seal. Actuators shall be mounted
following Manufacturer’'s recommendations.

2. \Vvalves: Actuators shall be connected to valves with adapters approved by the actuator
%wufacturer. Actuators and adapters shall be mounted following the actuator Manufacturer's
recommendations.

1. Dampers:
linkage i

3.1 ROL DAMPER INSTALLATION

Damper submittals shall be coordinated for type, quantity, and size to ensure compatibility with
sheet metal design.

B. Duct openings shall be free of any obstruction or irregularities that might interfere with blade or
linkage rotation or actuator mounting. Duct openings shall measure Y4 in. larger than damper
dimensions and shall be square, straight, and level.

C. Individual damper sections, as well as entire multiple section assemblies, must be completely
square and free from racking, twisting, or bending. Measure diagonally from upper corners to
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opposite lower corners of each damper section. Both dimensions must be within 0.3 cm (1/8in.)
of each other.

Follow the Manufacturer's instructions for field installation of control dampers. Unless specifically
designed for vertical blade application, dampers must be mounted with blade axis horizontal.

Install extended shaft or jackshaft according to Manufacturer’s instructions. (Typically, a sticker
on the damper face shows recommended extended shaft location. Attach shaft on labeled side of
damper to that blade.)

Damper blades, axles, and linkage must operate without binding. Before system oper%@cle
(3

damper after installation to ensure proper operation. On multiple section assemblies ions
must open and close simultaneously. %

Provide a visible and accessible indication of damper position on the drive d.

Support ductwork in area of damper when required to prevent saggin mper weight.

After installation of low-leakage dampers with seals, caulk betwee@e and duct or opening to

prevent leakage around perimeter of damper.

3.12 WARNING LABELS ° %
A. Permanent warning labels shall be affixed to all u@tha’[ can be automatically started by

the control system. .

1. Labels shall use white lettering (12-poi xor larger) on a red background.

2. Warning labels shall read as follows:

%A UTION
This equipment is operating d&utomatic control and may start or stop at any time without
warning. S isconnect to "Off" position before servicing.

Permanent warning la @all be affixed to all control panels that are connected to multiple

power sources utiliziq arate disconnects.

1. Labels sh se white lettering (12-point type or larger) on a red background.

2. Warnj shall read as follows.

CAUTION
T@aquipment is fed from more than one power source with separate disconnects.
\,, Disconnect all power sources before servicing.

3.13 | \#ICATION OF HARDWARE AND WIRING

All equipment labeling shall meet the requirements of Section 40 05 10. All wire, cable and

raceway labeling shall meet the requirements of Section 26 05 23.

All wiring and cabling, including that within factory-fabricated panels shall be labeled at each end

within 5 cm (2 in.) of termination with control system address or termination number.

All pneumatic tubing shall be labeled at each end within 2-inches of termination with a descriptive

identifier.
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D. Permanently label or code each point of field terminal strips to show the instrument or item
served.

E. Identify all other control components with permanent labels. All plug-in components shall be
labeled such that label removal of the component does not remove the label.

F. Identify room sensors related to terminal boxes or valves with nameplates.

G. Manufacturers' nameplates and UL or CSA labels shall be visible and legible after equipment is
installed. ;

H. Identifiers shall match record documents. @

3.14 CONTROLLERS OO

A. Provide a separate controller for each AHU or HVAC system as indicated j rol Sequences.
A DDC controller may control more than one system provided that all pei sSociated with the
system are assigned to the same DDC controller. Points used for loop reset, such as
outside air or space temperature, are exempt from this requirem

B.

A.

3.15 CONTROLS COMMUNICATION PROTOCOL ; &

Building Controllers and Custom Application Controllers shall %; elected to provide the required
I/O point capacity required to monitor all required hardwanj [f-’

General. Electronic controls packaged with this,e ent shall communicate with the building
direct digital control (DDC) system. The DD em shall communicate with these controls to
read the information and change the contro % points as shown in the Control Sequences and
control schematics. The information to e communicated between the DDC system and these
controls shall be in the standar 0@ rmat as defined in ANSI/ASHRAE Standard 135
(BACnet). Controllers shall com i with other BACnet objects on the internetwork using the
Read (Execute) Property se?’ce asydefined in Standard 135.

Distributed Processing. T%‘ troller shall be capable of stand-alone operation and shall

ctions if the network connection is lost.

continue to provide cor%
I/0O Capacity. The c@'\ler shall contain sufficient I/ O capacity to control the target system.

The Cont%@l have a physical connection for a laptop computer or a portable operator’s
tool.

Enwvi @nt. The hardware shall be suitable for the anticipated ambient conditions.

l\'((f/ontrollers used outdoors and/or in wet ambient conditions shall be mounted within
aterproof enclosures and shall be rated for operation at -40°C to 60°C (-40°F to 140°F).

Q Controllers used in conditioned space shall be mounted in dust-proof enclosures and shall be

rated for operation at 0°C to 50°C (32°F to 120°F).
Serviceability. Provide diagnostic LEDs for power, communication, and processor. All wiring
connections shall be made to field removable, modular terminal strips or to a termination card
connected by a ribbon cable.

Memory. Controller shall maintain all BIOS and programming information in the event of a power
loss for at least 30 days.

Power. Controller shall be able to operate at 90% to 110% of nominal voltage rating.
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I.  Transformer. Power supply for Controller must be rated at minimum of 125% of ASC power
consumption and shall be fused or current limiting type.

3.16 PROGRAMMING
A. Provide sufficient internal memory for the specified sequences of operation and trend logging.

B. Point Naming. Name points as shown on the equipment points list provided with each sequence
of operation. Where multiple points with the same name reside in the same controller, each point
name may be customized with its associated Program Object number. For example, "Z %mp
1" for Zone 1, "Zone Temp 2" for Zone 2. @

C. Software Programming: Q%

1. Provide programming for the system and adhere to the specified Sequences. All
other system programming necessary for the operation of the syste notspecified in this
document, also shall be provided by Contractor. Embed into th nfvol program sufficient
comment statements to clearly describe each section of the pr . Comment statements
shall reflect the language used in the Control Sequences, Use appropriate technique
based on the following programming types:

L]
a. Text-based: \Q
&

1) Must provide actions for all possible
2) Must be modular and structured *

3) Must be commented Q\

b. Graphic-based:

1) Must provide action r@possible situations
2) Must be docum?ted
C. Parameter—based@

1) Must pr ctions for all possible situations
2) Must umented.

D. Operator %@
1. Standard Graphics. Provide graphics for all mechanical systems and floor plans of the
. This includes each chilled water system, hot water system, chiller, boiler, air handler,
all terminal equipment. Point information on the graphic displays shall dynamically
update. Show on each graphic all input and output points for the system. Also show relevant

Q calculated points such as setpoints.
F . Contractor shall provide all the labor necessary to install, initialize, start up, and troubleshoot

all operator interface software and its functions as described in this section. This includes any
operating system software, the operator interface database, and any third-party software
installation and integration required for successful operation of the operator interface.
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3.17 CONTROL SEQUENCES
A. General:

1. All equipment served by the BAS system shall be provided with a means, through the
computer interface, to over-ride the automatic controls of unit to manually start or stop the
equipment.

2. Each VCP shall include a HVAC Maintenance and HVAC Critical hardwired alarm signal to
the Plant PLC:

a. HVAC Maintenance Alarms shall be generated as described below and: %
1) Anytime space temperature deviates more than 10°F from setpoint. %:

b. HVAC Critical Alarms shall be generated as described below and:&

1) Anytime space temperature drops below 35°F.

2) Anytime space temperature rises above 104°F. 0
3) Any time equipment does not run when called.

4) Any interlocked fire alarm shutdown.

3. All measured values, positions and on/off statuseg s ible on operator interface.

4. Where multiple items serving the same space r. rmostatic control, a single space
temperature sensor shall be installed to servg a unless indicated otherwise.

5. Individual equipment sequences that follow ipéi that a controller shall be furnished for
each piece of equipment. Contractor shal rmitted to use a single controller and/or
input/output interface points for multi &13 to minimize quantity of controllers required.

B. Provide NEMA 1 Temperature Controlﬁels (VCP-100 and VCP-120). Panel shall house all
controllers, shall be source for coptr r for HYAC control components both field (dampers,
etc.) and panel installed, and sha mt of network interface via hard wired connection to Plant
PLC. Coordinate 120V poweRrequifements with Division 26.

C. Relays carrying 120V po Il be installed adjacent to the temperature control panel in a
separate enclosure. In%’ 0 separate control voltage and line voltage control components.

D. Electric Control Se@es

1. Stairwel ic Unit Heaters:
a. its Served:
\,, EUH-100

\’ 2) EUH-101.

unit heater. Unit heater fan and electric heating coil shall operate in response to wall
mounted thermostat. Upon fall in space temperature below setpoint, 60°F, adjustable,
unit fan and electric heater shall energize. Upon satisfaction of space heating
requirements, fan shall stop and heater shall de-energize.

FQ b. BAS Contractor shall provide and wire NEMA 1 wall mounted thermostat for each electric

E. Digital Control Sequences:

1. Filter Building Electrical Room Cooling and Heating

a. Units Served:
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1) RTU-100

b. BAS Contractor shall wire and install wall mounted thermostat furnished with each
system. Unit shall operate in response to a Manufacturer furnished wall mounted
thermostat.

c. Fan shall be programmed to run continuously.

d. Upon rise in temperature above setpoint 80°F, adjustable, ACU compressor shall
energize and vary capacity as required to meet space cooling requirements.

e. Upon fall is space temperature below adjustable setpoint of 65°F, heating coil shall be
energized as required to maintain space temperature. %

f.  Unit BACnet controller shall be connected to building automation system.

g. Initiation of any Economizer FDD Fault codes shall generate a Maintena rm.

2. Makeup Air, Building PFS: O
a. Units Served: ,0&

1) MAU-100; EF-101,-102,-103,-104; ICD-101,-102. g

b. BAS Contractor shall provide DDC controller, ve ontrol panel (VCP-100),
discharge air temperature sensor, current. each exhaust fan, space
temperature sensor, current switch on all lig its for the process areas (all rooms
except electrical room, approximately 4 @eqwred) filter differential pressure
transmitter, outside air temperature sens ol dampers, exhaust fan interlocks, PLC
interlocks and other components an as required to meet the sequence of
operation.

c. BAS Contractor shall coordinate 12 ower supply to ICDs which is work of Division 26.
BAS Contractor shall prowde trol relay.
d. BAS Contractor shall pr etection System consisting of:
CES.&

1) Gas Detection nel (GDP-100).
2) Two combustib% (CH4) detection sensors.
3) All required i%n ing and control wiring between GDP and sensors.
4) Panel shal% figured to:
i. O@ single Gas Alarm signal to VCP when measured concentration is within
/o of LEL of CH4 from either sensor.

tput a control Panel Failure Alarm to VCP when trouble or fail condition
% detected in panel.

K AS Contractor shall provide Alarming System consisting of:

1) Four sets of exterior alarm lights (Red and Blue).
Q 2) Two sets of interior alarm lights and horn (Red, Blue, and Horn).

3) All required interlocking and control wiring between GDP, alarm lights, and VCP.

4) Upon indication of Gas Alarm, BAS shall energize all Blue alarm lights and horns.
Alarm shall automatically clear upon loss of alarm condition.

5) Upon indication of Loss of Ventilation Alarm (discussed later), BAS shall energize all
Amber alarm lights.

6) Upon indication of Loss of Ventilation Alarm (discussed later), BAS shall generate a
Critical Alarm.

7) Upon indication of Loss of Ventilation Alarm (discussed later), BAS shall generate a
Loss of Ventilation Alarm signal to Plant PLC.

8) Upon indication of Gas Alarm, BAS shall generate a Critical Alarm.

9) Upon indication of Panel Failure Alarm, BAS shall generate a Critical Alarm.
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Temperature control panel face shall include the following components and labels.

1) Hand-Off-Auto switch: “MAU-100 and EF-101, -102, -103, -104”
2) Green Running Light for each fan: “Running”

3) Amber Light: “Dirty Filter”

4) Red Light: “Loss of Ventilation”

In Hand Mode, MAU intake air damper shall open, supply fan shall energize and run
continuously at high speed. MAU burner bypass damper shall open. Heating cantrols
shall be locked out. EFs shall energize and run continuously at high speed. | %ﬁall
open. In the Off Mode, all fans shall remain off and insulated control dampe@ ed.

c
In the Auto Mode: %

1) MAU supply fan shall energize and run continuously at low airflo 0% design).
MAU burner bypass damper shall close.

2) Insulated control dampers shall open. Upon proof of ope
run continuously at low speed.

3) EF-3 and EF-4 shall energize and run continuously a y alrflow rate.

4) MAU controller shall maintain discharge air temperiture etpoint, initially set to 55°F.

Il energize and

MAU controller shall modulate rate of fire of burn required to satisfy discharge
air temperature setpoint. BAS shall moniter perature, upon fall in space
temperature below adjustable setpoin o BAS shall reset discharge air
temperature setpoint at MAU as reguir, atlsfy space temperature setpoint.
Upon rise in space temperature al tpoint, BAS shall reset discharge air
temperature setpoint downward {0, etpoint.

5) Under any of the following condi x

i. Building becomes occ |ed Occupancy determined by a current switch on each

lighting circuit. If urrent switch shows lighting is energized, the space
will be con5|der |ed
te

ii. Gas Alarm ined from gas detection system.
iii. Outside alrt rature greater than 50°F.

The fo \@ shall occur to supply maximum outdoor airflow:

i. M,Qpply fan shall run continuously at high airflow rate.
. @AU urner bypass damper shall open.

% s shall increase to high airflow rate.
nder all modes of operation:

b
\,, BAS shall monitor current draw from each EF motor. Current draw from MAU shall

Q

be interfaced with units VFD. Regardless of call to run, if current draw from fan is
less than anticipated, Loss of Ventilation Alarm shall be initiated.

2) Running lights on face of VCP shall be activated based upon fan current sensor
status, not Hand-Off-Auto switch position.

3) Upon detection that MAU leaving air temperature falls below 35°F (adjustable) fans
shall stop. Provide a 3-minute time delay before stop condition is initiated.

4) Filter differential pressure shall be monitored, upon rise in differential pressure above
adjustable setpoint, coordinate initial setpoint with MAU manufacturer, a dirty filter
light shall iluminate and a Maintenance Alarm shall be generated.

3. Split System Heating and Cooling Units

a.

Units Served:
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1) ACU-120
2) ACCU-120

Related Equipment:
1) ICD-121, MCD-121

BAS Contractor shall provide DDC controller, space temperature sensor with digital
display and setpoint registration, control wiring between ACU and ACCU, and, other
components and interlock wiring as required to meet sequence of operation. %
BAS shall forward space temperature, space temperature setpoints (initially set f °
cooling and 65°F heating), and Fan Run command to integral ACU contro n shall
be programmed to run at all times.

Controller integral to ACU shall enable and control two stage cooli tem, single
stage heating system, and two-speed fan control as requi satisfy space
temperature setpoint. High speed fan operation shall occur wil cond stage of
cooling is required and when commanded by Economizer
Controller integral to ACU shall interface with BAS to recei
cooling lock-out, heating lock-out, space temperature set|
command.

BAS shall monitor the following minimum points ounted controller:

1) Heating status b\'
2) Stage 1 Cooling status b

n cdmmand, mechanical
nts, and high fan speed

3) Stage 2 Cooling status

4) Discharge air temperature. @

5) Fan status

6) Filter status &

Upon drift in space temp%@ 5°F above heating setpoint or below cooling setpoint,
i la

generate Maintena A .
Upon drift in space t rature 10°F above heating setpoint or below cooling setpoint,
generate Crltlcal

4. Split System A@%ng Unit Economizer Controls:

a.

Units

1)\@-121, MCD-121

K, lated Equipment:

S

1) ACU-120, ACCU-120

BAS Contractor shall provide DDC controller, outside air temperature sensor, return air
temperature sensor, mixed air temperature sensor, insulated control dampers with
position feedback, motor operated control damper with position feedback, and other
components and interlock wiring as required to meet sequence of operation and
International Energy Code Economizer Fault Detection and Diagnostics requirements.

d. System shall utilize common space temperature sensor as ACU-120 and ACCU-120
system.
e. BAS shall monitor outside air temperature, space temperature, and space temperature
setpoints:
1) Upon call for space heating, ICD shall remain fully closed and MCD shall remain fully
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open.

2) Upon call for cooling with outside air temperature above adjustable setpoint of 55°F,
ICD shall remain fully closed and MCD shall remain fully open.

3) Upon call for cooling with outside air temperature below adjustable setpoint of 55°F
(Economizer Cycle), BAS shall reset mixed air temperature setpoint as required to
maintain space cooling setpoint. BAS shall modulate ICD and MCD in equal and
opposite rotations as required to maintain mixed air temperature setpoint with
opening of ICD to provide additional cooling.

4) Upon call for mixed air temperature setpoint below 50°F, adjustable, BAS shall
command ACU to high speed fan operation. Provide minimum 10 minute timeg delay
between fan speed adjustments. %

5) Provide adjustable 15 minute time delay between switching between me I@ and
economizer cooling. %

6) At any time when Economizer Cycle is active, BAS shall send me@' al cooling

and heating lock-out to integral ACU controller to prevent m | cooling or
heating.

7) Anytime mixed air temperature falls below 40°F (adjusta piration of a 5
minute time delay, BAS shall stop ACU, fully close ly open MCD, and

generate a freezestat and Critical alarm.
BAS shall provide status at Operator Interface of the fi ing minimum items. BAS shall
monitor applicable points on ACU controller ag r@ obtain applicable status:

1) Free cooling available &
2) Economizer enabled
3) Mechanical cooling enabled ¢

4) Heating enabled \

5) Mixed air low limit cycle active
6) Current value of each syst&sensor

BAS shall monitor and a rrghe following minimum faults. Presence of any of these
faults shall generateta Maimtenance Alarm:

1) Air temperat or failure/fault

2) Not econopi hen the unit should be economizing
3) Economig hen unit should be economizing

4) Damp modulating

5) Ex®s outside air

5. Rooftmating and Cooling Unit:
K"@its Served:

éONb_

1) RTU-120, EF-120, MCD-123, MCD-123, MCD-124.

BAS Contractor shall provide DDC controller, unit discharge air temperature sensor, duct
discharge pressure sensor, fan speed control interlock, return air humidity sensor, two
space temperature sensors (grade and upper level), exhaust fan interlocks, motor control
dampers, and other components and wiring as required to meet the sequence of
operation. Refer to Section 23 74 19 for item furnished with the unit.

BAS system shall control adjustable Occupied/Unoccupied time clock. In the Occupied
mode, RTU supply fan and EF-120 shall energize and run continuously and the outside
air damper shall open to minimum position (420 CFM). In Unoccupied mode, supply fan
shall energize on call for space heat from either space temperature sensor with outside
air damper closed and return air damper open, EF-120 shall remain off.

DIRECT DIGITAL CONTROL
SYSTEMS FOR HVAC 23 09 23-38 Donohue & Associates, Inc.

Bid Doc. No. 21-408

Project No. 13852 (Phase 1)



d. Discharge air temperature and Heating Mode or Cooling Mode selection shall be set by
the BAS based on summation of calls for heat and cooling from space temperature
sensors and outside air temperature:

1) Whenever outside air temperature is less than 55°F, adjustable, Heating Mode shalll
be active.

2) Whenever outside air temperature is above 70°F, adjustable, Cooling Mode shall be
active.

3) When outside air temperature is between Heating and Cooling Mode activation
temperatures, system shall be in cooling mode unless a space reaches mi |mum
damper position and space temperature falls an adjustable 3°F below s
which time, Heat Mode shall be activated. Coolest space damper shall fully.0pgef and
warmest space damper shall close to minimum position. Unit shall rem&isi
Mode until a space is operating at minimum damper position and sp@
rises and adjustable 3°F above space temperature setpoi