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Addendum
Date March 18, 2026
Project Name Dexter Community Schools – Dexter High School New Field House
TMP Project No(s). 25026E
Design Release No. Two (2)
Addendum No. One (1)

The Bidding Documents are modified, supplemented, or augmented as follows and the Addendum is hereby 
made a part of the proposed Contract Documents.

The following Drawing(s) and Attachment(s) are issued with this Addendum:

Drawing No(s).: S1.0A, S1.0B, S1.2A, S4.2, S6.1, AD.1, A1.2A, A7.1, A9.1A, A9.1B, A9.2A, 
A9.2B, A9.3, A10.1A, A10.2A, M2.0A, M2.1A, M4.1A, E2.1A, E2.2A, E3.1A, 
E3.2A, E5.1, E5.2, E7.1, E7.2, E7.3, E7.10, E7.11, TC101, TC102, TC201A, 
TC301, TC302, TC303, TC402A, TC502, TC503, TC505, TR101, TR102, 
TR201A, TR201B, TR202A

Attachment(s): Specification Section(s): 00 0110, 04 2000, 07 9513, 08 7100, 09 3000, 09 6513, 
09 6566, 11 6623, 221319, 230933, 237200, 32 0519, 32 1126

Item No. Specification Changes

SC-1 Refer to Section No. 00 0110 - TABLE OF CONTENTS (reissued):
A. Refer to Issuance Column revised to indicate documents affected by this 

Addendum.

SC-2 Refer to Section No. 04 2000 – UNIT MASONRY (reissued):
A. Refer to Paragraph 2.03 revised to modify Sentence C as indicated.
B. Refer to Paragraph 2.05 revised to delete Sentences I and L. as 

indicated.
C. Refer to Paragraph 3.01 deleted as indicated.

SC-3 Refer to Section No. 07 9513 - EXPANSION JOINT COVER ASSEMBLIES (not 
reissued):

A. Section deleted from Specification Manual.

SC-4 Refer to Section No. 08 7100 – DOOR HARDWARE (new):
A. Section added to Specification Manual.
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SC-5 Refer to Section No. 09 3000 – HARD TILING (reissued):
A. Refer to paragraph 2.02.1, added additional information to clarify size.

SC-6 Refer to Section No. 09 6513 – RESILIENT BASES AND ACCESSORIES 
(reissued):

A. Refer to paragraph 2.01.A.2, added style information for STR1.

SC-7 Refer to Section No. 09 6566 – RESILIENT ATHLETIC FLOORING (reissued):
A. Refer to paragraph 2.01.B.g, revised to add game line paint as indicated.

SC-8 Refer to Section 11 6623 – GYMNASIUM EQUIPMENT (reissued):
A. Refer to Paragraph 1.01 revised to delete Sentence A as indicated.  
B. Refer to Sentence 2.03.C.2.a. revised 5 feet in lieu of 8 feet, as 

indicated. 
C. Refer to Sentence 2.04.A.2 revised to add Sentence a. as indicated.
D. Refer to Paragraph 2.05 revised as follows:

a. Sentence A.2.a. revised to 4 inches in lieu of 3 inches as 
indicated.

b. Sentence A.4 added for a Second Story Socket Form as 
indicated.

c. Sentence B added for Long / Tripple Jump Take-off Boards as 
indicated.

SC-9 Refer to Section No. 221319 – DRAINAGE PIPING SPECIALTIES (reissued):
A. Added new section to Specification Manual.

SC-10 Refer to Section No. 230933 – TEMPERATURE CONTROLS (reissued):
A. Added Control Solutions, Inc to list of approved contractors.

SC-11 Refer to Section No. 237200 – AIR-TO-AIR ENERGY RECOVERY EQUIPMENT 
(new):

A. Section added to Specification Manual.

SC-12 Refer to Section No. 32 0519 – GEOSYNTHETICS FOR EXTERIOR 
IMPROVEMENTS (new):

A. Section added to Specification Manual.
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SC-13 Refer to Section No. 32 1120 – AGGREGATE BASE COURSES (new):
A. Section added to Specification Manual.

Item No. Structural Drawing Changes

SD-1 Refer to Drawing No. S1.0A (reissued):
A. Deleted Detail cut 1/S4.2 as indicated. 
B. Added Detail cut 11/S4.2 as indicated. 
C. Revised footing elevations as indicated. 
D. Revised stoop slab sizes as indicated

SD-2 Refer to Drawing No. S1.0B (reissued):
A. Revised Detail cut 12/S4.1 as indicated. 
B. Added retaining wall as indicated.
C. Added Detail cut 10/S4.2 as indicated. 
D. Added 12/S4.2 as indicated. 
E. Revised pole vault note as indicated.   

SD-3 Refer to Drawing No. S1.2A (reissued):
A. Added Detail cut 12/S6.1 as indicated. 
B. Added C8 framing at Volleyball sleeves as indicated.
C. Revised Detail cut 7/S6.1 direction as indicated.
D. Revised canopy framing dimensions as indicated.

SD-4 Refer to Drawing No. S4.2 (reissued):
A. Refer to Detail 9. Revised top course to 12” CMU as indicated. Revised 

brick ledge dimension as indicated. 
B. Added Details 10, 11, and 12 as indicated. 

SD-5 Refer to Drawing No. S6.1 (reissued):
A. Deleted Detail 3/S6.1 as indicated. 
B. Refer to Details 8 and 9, revised deck direction as indicated.  
C. Revised Details 7 and 9 as indicated. 
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Item No. Architectural Drawing Changes

AD-1 Refer to Drawing No. AD.1 (reissued):
A. Revised door hardware sets as indicated.

AD-2 Refer to Drawing No. A1.2A (reissued):
A. Revised volleyball pole sleeves in concrete from 3’’ to 4’’ diameter as 

indicated.

AD-3 Refer to Drawing No. A7.2 (reissued):
A. Refer to elevation 2, added note to align banners and light fixtures as 

indicated.

AD-4 Refer to Drawing No. A9.1A, A9.1B, A9.2A, and A9.2B (reissued):
A. Removed Projection Screen Schedule as indicated.

AD-5 Refer to Drawing No. A9.3 (reissued):
A. Added Dreadnought Logo Floor Plan as indicated.
B. Added Dexter Logo Floor Plan as indicated.
C. Added general notes as indicated.

AD-6 Refer to Drawing No. A10.1A (reissued):
A. Revised flooring at A119 to RSF2B as indicated.
B. Revised specific note for flooring at A117 as indicated.

AD-7 Refer to Drawing No. A10.2A (reissued):
A. Added game lines at A201, as indicated.
B. Revised specific note for flooring at 202 as indicated.

Item No. Mechanical Drawing Changes

MD-1 Refer to Drawing No. M2.0A (reissued):
A. Added underground storm piping.

MD-2 Refer to Drawing No. M2.1A (reissued):
A. Added roof drains and associated RC and ORC piping to canopy.



March 18, 2026
Dexter Community Schools – Dexter High School New Field House
TMP Project No. 25026E
Design Release No Two (2)
Addendum No. One(1) Page 5 of 8

MD-3 Refer to Drawing No. M4.1A (reissued):
A. Shifted supply duct main location.

Item No. Electrical Drawing Changes

ED-1 Refer to Drawing No. E2.1A (reissued):
A. Added mounting height note for light fixture type L10 in the lobby. 
B. Designated one L1 fixture in the passage as a night light/emergency 

fixture.
C. Indicated fixture label and circuit designation at 2x4 light fixture at the 

toilet entrance.

ED-2 Refer to Drawing No. E2.2A (reissued):
A. Added exit sign to the west stair entrance.  
B. Added construction note 8 at fixture type L11 in the elevator hoistway as 

indicated.
C. Revised circuiting for the EBU in the electrical room as indicated.

ED-3 Refer to Drawing No. E3.1A (reissued):
A. Added circuit numbers for the future hand dryers in toilet rooms as 

indicated. 
B. Revised TWCP location and associated power connection as indicated.
C. Indicated location of turf equipment controller in J.C. A120.

ED-4 Refer to Drawing No. E3.2A (reissued):
A. Revised inverter footprint in electrical room.
B. Revised key notes 2, 5, 17 and 19 as indicated.
C. Revised hardwired connection for ACU-1 to a non-fused disconnect 

switch.
D. Revised DF-1 thru DF-4 circuiting as indicated & revised receptacle to 

non-fused disconnect.
E. Revised smoke detector to heat detector in elevator hoiseway.

ED-6 Refer to Drawing No. E5.1 (reissued):
A. Added (2) 200A spaces in MSB-FH & associated keynote #4 as 

indicated.
B. Indicated RP-FH-2 as subfed from RP-FH-1.
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ED-7 Refer to Drawing No. E5.2 (reissued):
A. Added note inside inverter panel schedule.
B. Updated panel schedules room numbers to match Architectural Rooms.
C. Revised 10A breaker to 15A in DP-FHM as indicated.
D. Revised TU-03 breaker to 15A/2P & added (1) 20A spare as indicated.
E. Revised 20A breaker to 15A for ACU-1/ACCU-1 as indicated.
F. Revised DF-1 thru DU-4 from 15A/1P to 15A/2P to match mechanical as 

indicated.
G. Revised Inverter breaker in panelboard LP-FH as indicated.

ED-8 Refer to Drawing No. E7.1 (reissued):
A. Removed telecommunication outlet detail as indicated.
B. Revised lighting controller detail as indicated.

ED-9 Refer to Drawing No. E7.2 (reissued):
A. Revised grounding system diagram primary service detail as indicated.
B. Revised main telecommunications room grounding diagram detail as 

indicated.

ED-10 Refer to Drawing No. E7.3 (reissued):
A. Revised smoke detector to heat detector in elevator detail as indicated.
B. Eliminated unused/not applicable inputs/outputs from fire alarm matrix as 

indicated.
C. Revised note 1 in Turf & Mezzanine Equipment Relay Controller Detail 

as indicated.

ED-11 Refer to Drawing No. E7.10 (reissued):
A. Revised lighting control schedule as indicated.

ED-12 Refer to Drawing No. E7.11 (reissued):
A. Revised luminaire schedule as indicated.

Item No. Technology Drawing Changes

TD-1 Refer to Drawing No. TC101 (reissued):
A. Updated schedule and detail with correct info as indicated.
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TD-2 Refer to Drawing No. TC102 (reissued):
A. Updated connectivity codes with correct info as indicated.

TD-3 Refer to Drawing No. TC201A (reissued):
A. Added cable routing note as indicated.

TD-4 Refer to Drawing No. TC301 (reissued):
A. Updated schedules with WC as indicated.

TD-5 Refer to Drawing No. TC302 (reissued):
A. Updated details with correct info as indicated.

TD-6 Refer to Drawing No. TC303 (reissued):
A. Updated detail with correct info as indicated.

TD-7 Refer to Drawing No. TC402A (reissued):
A. Added AV as indicated.

TD-8 Refer to Drawing No. TC502 (reissued):
A. Updated detail with correct info as indicated.

TD-9 Refer to Drawing No. TC503 (reissued):
A. Updated detail with correct info as indicated.

TD-10 Refer to Drawing No. TC505 (reissued):
A. Updated detail with correct info.

TD-11 Refer to Drawing No. TR101 (reissued):
A. Updated detail with correct info.

TD-12 Refer to Drawing No. TR102 (reissued):
A. Updated detail with correct info.

TD-13 Refer to Drawing No. TR201A (reissued):
A. Revised raceways as indicated.
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TD-14 Refer to Drawing No. TR201B (reissued):
A. Revised raceways as indicated.

TD-15 Refer to Drawing No. TR202A (reissued):
A. Revised raceways as indicated.

***END OF ADDENDUM NO. 1 – DESIGN RELEASE NO. 2***
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SECTION 04 2000 - UNIT MASONRY
PART 1  GENERAL 

1.01SECTION INCLUDES
A. Concrete block.
B. Clay facing brick.
C. Reinforcement and anchorage.
D. Flashings.
E. Cavity wall insulation.
F. Lintels.
G. Accessories.
H. Products installed under this section:

1. Precast architectural concrete units set in masonry; furnished by Section 03 4500 - 
Precast Architectural Concrete.

2. Cast stone units set in masonry; furnished by Section 04 7200 - Cast Stone Masonry.
3. Loose steel lintels in unit masonry; furnished by Section 05 5000 - Metal Fabrications.
4. Manufactured reglets embedded in unit masonry; furnished by Section 07 6200 - Sheet 

Metal Flashing and Trim.
I. Products furnished under this section:

1. Dovetail anchor slots for connecting masonry to cast-in-place concrete; installed by 
Section 03 3000 - Cast-in-Place Concrete.

2. Structural steel anchor sections for connecting masonry to structural steel; installed by 
Section 05 1200 - Structural Steel Framing.

1.02 REFERENCE STANDARDS
A. ACI 315 - Guide to Presenting Reinforcing Steel Design Details; 2018.
B. ASTM D1056 - Standard Specification for Flexible Cellular Materials—Sponge or Expanded 

Rubber; 2020.
C. ASTM D2000 - Standard Classification System for Rubber Products in Automotive 

Applications; 2018.
D. NFPA 285 - Standard Fire Test Method for Evaluation of Fire Propagation Characteristics of 

Exterior Wall Assemblies Containing Combustible Components; 2025.
E. ASTM A153/A153M - Standard Specification for Zinc Coating (Hot-Dip) on Iron and Steel 

Hardware; 2023.
F. ASTM A240/A240M - Standard Specification for Chromium and Chromium-Nickel Stainless 

Steel Plate, Sheet, and Strip for Pressure Vessels and for General Applications; 2023a.
G. ASTM A615/A615M - Standard Specification for Deformed and Plain Carbon-Steel Bars for 

Concrete Reinforcement; 2025.
H. ASTM A641/A641M - Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire; 

2019.
I. ASTM A1064/A1064M - Standard Specification for Carbon-Steel Wire and Welded Wire 

Reinforcement, Plain and Deformed, for Concrete; 2024.
J. ASTM C90 - Standard Specification for Dry-Cast Loadbearing Concrete Masonry Units; 2024a.
K. ASTM C91/C91M - Standard Specification for Masonry Cement; 2025.
L. ASTM C144 - Standard Specification for Aggregate for Masonry Mortar; 2025.
M. ASTM C150/C150M - Standard Specification for Portland Cement; 2024.
N. ASTM C216 - Standard Specification for Facing Brick (Solid Masonry Units Made from Clay or 

Shale); 2024.
O. ASTM C270 - Standard Specification for Mortar for Unit Masonry; 2025a.
P. ASTM C404 - Standard Specification for Aggregates for Masonry Grout; 2024.
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Q. ASTM C476 - Standard Specification for Grout for Masonry; 2023.
R. ASTM C979/C979M - Standard Specification for Pigments for Integrally Colored Concrete; 

2024.
S. ASTM C 1329 - Standard Specification for Mortar Cement - 2016.
T. ASTM C1714/C1714M - Standard Specification for Preblended Dry Mortar Mix for Unit 

Masonry; 2019a.
U. ASTM D226/D226M - Standard Specification for Asphalt-Saturated Organic Felt Used in 

Roofing and Waterproofing; 2025.
V. BIA Technical Notes No. 7 - Water Penetration Resistance – Design and Detailing; 2017.
W. BIA Technical Notes No. 13 - Ceramic Glazed Brick Exterior Walls; 2017.
X. TMS 402/602 - Building Code Requirements and Specification for Masonry Structures; 2022, 

with Errata (2024).
1.03 ADMINISTRATIVE REQUIREMENTS

A. Product Coordination and Limitations: Provide products that when combined with materials and 
components of other sections, form exterior wall assemblies as detailed on Drawings, that 
comply with NFPA 285 testing and acceptance criteria.

1.04 SUBMITTALS
A. Product Data:  Provide data for the following:

1. Masonry Units:
a.  Include data on material properties.
b. Masonry units used in structural masonry, include data and calculations establishing 

average net-area compressive strength of units.
2. Brick units:

a. For exposed brick, include test report for efflorescence according to ASTM C 67.
b. Include size-variation data verifying that the actual range of sizes falls within specified 

tolerances.
3. Cementitious materials. Include name of manufacturer, brand name and type.
4. Mortar admixturers.
5. Preblended, dry mortar mixes.  Include description of type and proportion of ingredients.
6. Grout mixes. Include description of type and proportion of ingredients.
7. Sound Isolating anchors.
8. Anchors, ties, weep/cavity vent, preformed control-joint gaskets, cavity drainage material, 

and metal accessories.
B. Shop Drawings:  Indicate pertinent dimensions, materials, anchorage, size and type of 

fasteners, and accessories for masonry.
1. Masonry Units: Indicate sizes, profiles, coursing, and locations of special units.
2. Reinforcing: Indicate bending, lap lengths, and placement of unit masonry reinforcing 

bars.
a. Comply with ACI 315.

3. Flashings: Provide details of embedded flashings including end dams, corners, drips, 
weeps.

C. Mix Designs:  For each type of mortar and grout.  Include description of type and proportions of 
ingredients.
1. Include test reports for mortar mixes required to comply with property specification.  Test 

according to ASTM C 109/C 109M for compressive strength, ASTM C 1506 for water 
retention, and ASTM C91/C 91M for air content.

2. Include test reports, according to ASTM C 1019, for grout mixes required to comply with 
compressive strength requirements.
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D. Samples:  Submit 3 samples of standard block, decorative block, facing brick, ceramic glazed 
facing brick, and ceramic glazed structural clay facing tile units to illustrate color, texture, and 
extremes of color range.

E. Test Reports:
1. Concrete masonry manufacturer's test reports for units with integral water repellent 

admixture.
2. Masonry Veneer Anchors: At wall cavities greater than 4-1/2 inches, provide masonry 

veneer anchor manufacturer's test reports indicating compliance with TMS 402/602 for 
lateral load requirements; wall cavity depth includes airspace and cavity wall insulation 
thickness.

F. NFPA 285 Documentation: For each product, submit documentation listing compatible 
materials and components that when used together in wall assemblies as detailed on 
Drawings, comply with NFPA 285 testing and acceptance criteria.

G. Manufacturer's Qualification Statement.
H. Installer's Qualification Statement.
I. Cold-Weather and Hot-Weather Procedures:  Detail description of methods, material, and 

equipment to be used to comply with requirements.
1.05 QUALITY ASSURANCE

A. Comply with provisions of TMS 402/602, except where exceeded by requirements of Contract 
Documents.

B. Fire Rated Assemblies: Comply with applicable codes and UL Assembly Numbers indicated.
C. Manufacturer Qualifications:  Company specializing in manufacturing the type of  products 

specified in this section with minimum 5 years of documented experience.
D. Installer Qualifications:  Company specializing in performing work of the type specified and with 

at least 5 years of documented experience.
1.06 MOCK-UPS

A. Build mockups to verify selections made under Sample submittals, to demonstrate aesthetic 
effects, and to set quality standards for material and execution.

B. Construct a masonry wall as a mock-up panel sized 8 feet long by 6 feet high; include mortar, 
accessories, structural backup, wall openings, flashings (with lap joint, corner, and end dam), 
through-wall flashing (omit masonry above half of flashings, wall insulation, and sealant-filled 
joint at least 16 inches long in exterior wall in mock-up.

C. Include lower corner of window opening at upper corner of exterior wall mockup.  Make 
opening approximately 12 inches wide by 16 inches high.

D. Locate where directed.
E. Where masonry is to match existing, erect mockups adjacent and parallel to existing surface.
F. Clean one-half of exposed faces of mockups with masonry cleaner as indicated.
G. Approval of mockups is for color, texture, and blending of masonry units; relationship of mortar 

and sealant colors to masonry unit colors; tooling of joints; and aesthetic qualities of 
workmanship.
1. Approval of mockups is also for other materials and construction qualities specifically 

approved by Architect in writing.
2. Approval of mockups does not constitute approval of deviations from Contract Documents 

contained in the mock-ups unless Architect specifically approves such deviations in 
writing.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver, handle, and store masonry units by means that will prevent mechanical damage and 

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

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

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

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

F. Handle and store ceramic glazed masonry units in protective cartons or trays.  Do not remove 
from protective packaging until ready for installation.

1.08 FIELD CONDITIONS
A. Protection of Masonry:  During construction, cover tops of walls, protections, and sills with 

waterproof sheeting at end of each days's work.  Cover partially completed masonry when 
construction is not in progress.
1. Extend cover a minimum of 24 inches (600 mm) down both sides of walls, and hold cover 

securely in place.
2. Where one wythe of multiwythe masonry walls is completed in advance of other wythes, 

secure cover a minimum of 24 inches (600 mm) down face next to unconstructed wythe, 
and hold cover in place.

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

C. Stain Prevention: Prevent grout, mortar, and soil from staining the face of masonry to be left 
exposed or painted. Immediately remove grout, mortar, and soil that come in contact with such 
masonry.
1. Protect base of walls from rain-splashed mud and from mortar splatter by spreading 

coverings on ground and over wall surface.
2. Protect sills, ledges, and projections from mortar droppings.
3. Protect surfaces of window and door frames, as well as similar products with painted and 

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

splashing mortar and dirt onto completed masonry.
D. Cold-Weather Requirements: Do not use frozen materials or materials mixed or coated with ice 

or frost. Do not build on frozen substrates. Remove and replace unit masonry damaged by 
frost or by freezing conditions. Comply with cold-weather construction requirements contained 
in TMS 602/ACI 530.1/ASCE 6.
1. Cold-Weather Cleaning: Use liquid cleaning methods only when air temperature is 40 deg 

F (4 deg C) and higher and will remain so until masonry has dried, but not less than seven 
days after completing cleaning.

E. Hot-Weather Requirements: Comply with hot-weather construction requirements contained in 
TMS 602/ACI 530.1/ASCE 6.

PART 2  PRODUCTS 
2.01 UNIT MASONRY, GENERAL

A. Masonry Standard: Comply with TMS 602/ACI 530.1/ASCE 6, except as modified by 
requirements in the Contract Documents.
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B. Defective Units: Referenced masonry unit standards may allow a certain percentage of units to 
contain chips, cracks, or other defects exceeding limits stated. Do not use units where such 
defects are exposed in the completed Work and will be within 20 feet (6 m) vertically and 
horizontally of a walking surface.

C. Fire-Resistance Ratings: Comply with requirements for fire-resistance-rated assembly designs 
indicated.
1. Where fire-resistance-rated construction is indicated, units shall be listed and labeled by a 

qualified testing agency acceptable to authorities having jurisdiction.
2.02 CONCRETE MASONRY UNITS (CMU)

A. Concrete Block:  Comply with referenced standards and as follows:
1. Size:  Standard units with nominal face dimensions of 16 by 8 inches and nominal depths 

as indicated on drawings for specific locations.
2. Special Shapes:  Provide non-standard blocks configured for corners, lintels, headers, 

control joint edges, and other detailed conditions.
3. Exposed Outside Block Corners: Provide bullnose, radiused, corners unless otherwise 

indicated on Drawings.
a. Field-ground radiused corners are not permitted.
b. Stop bullnose at bulkhead/soffits.
c. Provide square corners at door frame even with block and bullnose where door frame 

is set back from corner.
4. Load-Bearing and Non-Loadbearing Units:  ASTM C90, normal weight.

a. Standard Units:
1) Exposed Faces:  Manufacturer's standard color and texture as approved by 

Architect per ASTM C90.
2) Manufacturers:

(a) Best Block Company: www.bestblock.net.
(b) Consumers Concrete Corp.: www.consumersconcrete.com.
(c) Echelon by Oldcastle: www.echelonmasonry.com.
(d) Fendt Builder’s Supply, Inc.: www.fendtproducts.com.
(e) Grand Blanc Cement Products: www.grandblanccementproducts.com.
(f) Michigan Certified Products, Inc.: www.micertconcrete.com.
(g) National Block Company: www.nationalblock.com.
(h) Substitutions:  See Section 01 6000 - Product Requirements.

2.03 BRICK UNITS
A. General: Provide shapes indicated and as follows, with exposed surfaces matching finish and 

color of exposed faces of adjacent units:
1. For ends of sills and caps and for similar applications that would otherwise expose 

unfinished brick surfaces, provide units without cores or frogs and with exposed surfaces 
finished.

2. Provide special shapes for applications where stretcher units cannot accommodate 
special conditions, including those at corners, movement joints, bond beams, sashes, and 
lintels.

3. Provide special shapes for applications requiring brick of size, form, color, and texture on 
exposed surfaces that cannot be produced by sawing.

4. Provide special shapes for applications where shapes produced by sawing would result in 
sawed surfaces being exposed to view.

B. Manufacturers: Provide products from the manufacturer listed for each brick type.
1. Substitutions:  Not permitted.

C. Facing Brick:
1. Special shapes:  Provide molded units as required by conditions indicated, unless 

standard units can be sawn to produce equivalent effect.
2.  Field Brick:
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a. Manufacturer: Glen-Gery Corp.: www.glengery.com.
1) Substitutions: Not permitted.

b. ASTM C216, Type FBS, Grade SW.
c. Size (Actual)): 3-5/8 inches wide by 3-5/8 inches high by 11-5/8 inches long (

Utility).
d. Color/Blend: Woodbury.
e. Texture: Velour.

3. Accent Brick:
a. Manufacturer: Elgin Butler Brick Company:.

1) Substitutions: Not permitted.
b. ASTM C216, Type FBS, Grade SW.
c. Size (Actual): 3-5/8 inches wide by 2-1/4 inches high by 7-5/8 inches long (

Modular).
d. Color/Blend: Colonial Red Glazed.
e. Texture: Smooth. ***ADD1***

2.04 MORTAR AND GROUT MATERIALS
A. Masonry Cement:  ASTM C91/C91M.
B. Mortar Cement: ASTM C1329.
C. Mortar Aggregate:  ASTM C144.
D. Grout Aggregate:  ASTM C404.
E. Pigments for Colored Mortar:  Pure, concentrated mineral pigments specifically intended for 

mixing into mortar and complying with ASTM C979/C979M.
1. Color(s):  As selected by Architect from manufacturer's full range.
2. Manufacturers:

a. Davis Colors:  www.daviscolors.com.
b. Lambert Corporation:  www.lambertusa.com.
c. Solomon Colors:  www.solomoncolors.com/sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

F. Water:  Clean and potable.
G. Packaged Dry Material for Mortar for Unit Masonry:

1. At Contractor's option, prepackaged dry material for mortar may be used subject to 
compliance with mortar requirements of this section including, but not limited to, the 
following:

a. Mortar Types: As indicated.
b. Color(s):  As selected by Architect from manufacturer's full range.
c. Use only water repellent admixture for mortar from the same manufacturer as water 

repellent admixture in masonry units.
2. Portland Cement Based:  Premixed Portland cement, hydrated lime, and sand; complying 

with ASTM C1714/C1714M and capable of producing mortar of the specified strength in 
accordance with ASTM C270 with the addition of water only.

a. Manufacturers:
1) Amerimix, an Oldcastle brand; www.amerimix.com.
2) The QUIKRETE Companies; wwwquikcrete.com.
3) SPEC MIX, Inc.: www.specmix.com.
4) Substitutions:  See Section 01 6000 - Product Requirements.

3. Masonry Cement Based:  Premixed masonry cement and mason's sand; complying with 
ASTM C1714/C1714M and capable of producing mortar of the specified strength in 
accordance with ASTM C270 with the addition of water only.

a. Manufacturers:
1) Amerimix, an Oldcastle brand; www.amerimix.com.
2) The QUIKRETE Companies; wwwquikcrete.com.
3) SPEC MIX, Inc.: www.specmix.com.
4) Substitutions:  See Section 01 6000 - Product Requirements.

http://www.glengery.com/
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H. Packaged Dry Material for Grout for Masonry:  Premixed cementitious materials and dried 
aggregates; capable of producing grout of the specified strength in accordance with ASTM 
C476 with the addition of water only.
1. At Contractor's option, prepackaged dry material for grout may be used subject to 

compliance with grout requirements of this section.
2. Manufacturers:

a. Amerimix, an Oldcastle brand; www.amerimix.com.
b. The QUIKRETE Companies; wwwquikcrete.com.
c. SPEC MIX, Inc.: www.specmix.com.
d. Substitutions:  See Section 01 6000 - Product Requirements.

2.05 REINFORCEMENT AND ANCHORAGE
A. Manufacturers:

1. Basis-of-Design Product:  The design for each item specified is based on the product 
named.   Provide either the named product or a comparable product by one of the 
following:

a. Fero Corp.; www.ferocorp.com.
b. Heckmann Building Products; www.heckmannbuildingprods.com.
c. Hohmann & Barnard, Inc.; www.h-b.com.
d. Wire-Bond; www.wirebond.com.
e. Substitutions: See Section 01 6000 - Product Requirements.

B. Reinforcing Steel:  ASTM A615/A615M, Grade 60 (60,000 psi), deformed billet bars; uncoated.
C. Reinforcing Bar Positioners: 0.156 inch, ASTM A1064/A1064M steel wire, hot dip galvanized 

after fabrication to 16 CFR 1201 Class B.
1. Basis-of-Design Product: Hohmann & Barnard, Inc.; www.h-b.com: RB and RB-Twin 

Rebar Positioners.
D. Reinforcing Bar Lap Joint Ties: ASTM A1064/A1064M steel wire, mill galvanized to 16 CFR 

1201 Class 3.
1. Basis-of-Design Product: Hohmann & Barnard, Inc.; www.h-b.com: Spyra-Lox Rebar Lap-

Joint Tie.
E. Single Wythe Joint Reinforcement:  Truss or ladder type; ASTM A1064/A1064M steel wire, hot 

dip galvanized after fabrication to 16 CFR 1201 Class B; 0.1483 inch side rods with 0.1483 
inch  cross rods;  width as required to provide not more than 1 inch and not less than 1/2 inch 
of mortar coverage on each exposure.
1. Basis-of-Design Product: Hohmann & Barnard, Inc.; www.h-b.com: 120 Truss-Mesh or 

220 Ladder-Mesh.
F. Adjustable Multiple Wythe Joint Reinforcement:  Truss or ladder type with adjustable ties or 

tabs spaced at 16 in on center ASTM A1064/A1064M steel wire, hot dip galvanized after 
fabrication to ASTM A153/153M, Class B; 0.1483 inch side rods with 0.1483 inch cross rods 
and adjustable components of 0.1875 inch wire; width of components as required to provide 
not more than 1 inch and not less than 1/2 inch of mortar coverage from each masonry face.
1. Basis-of-Design Product: Hohmann & Barnard, Inc.; www.h-b.com: 170 Truss LOX-ALL 

Adjustable Eye Wire or 270 Ladder LOX-ALL Adjustable Eye Wire with 2X-HOOK.
G. Rigid Anchors: Fabricate from steel bars 1-1/2 inches wide by 1/4 inch thick by 24 inches long, 

with ends turned up 2 inches; hot dip galvanized to ASTM A153/A153M Class B.
1. Basis-of-Design Product: Hohmann & Barnard, Inc.; www.h-b.com: 344 Rigid Partition 

Anchor.
H. Partition Top Anchors: 0.1875 inch thick metal plate with a 3/8 inch diameter metal rod 6 

inches  long welded to plate and with closed-end plastic tube fitted over rod that allows rod to 
move in and out of tube; hot dip galvanized to ASTM A153/A153M Class B.
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1. Basis-of-Design Product: Hohmann & Barnard, Inc.; www.h-b.com: PTA-420-HS and PTA 
Tubes.

I. Dovetail Anchor Slots for Connecting to Concrete: 2-piece anchors that permit differential 
movement between masonry and concrete frame, sized to provide not more than 1 inch and 
not less than 1/2 inch of mortar coverage from masonry face.
1. Concrete frame:  Dovetail anchors of bent steel, nominal 1 inch width by 1 inch deep by 

0.03 in thick, with trapezoidal wire ties 0.1875 inch thick, hot dip galvanized to ASTM A 
153/A 153M, Class B.

a. Basis-of-Design Product: Hohmann & Barnard, Inc.; www.h-b.com: 305 Dovetail Slot 
with 315 Flexible Dovetail Brick Ties.***ADD1***

J. Adjustable Anchors for Connecting to Structural Steel Framing: 2-piece anchors that permit 
differential movement between masonry and steel frame, sized to provide not more than 1 inch 
and not less than 1/2 inch of mortar coverage from masonry face.
1. Crimped wire anchors for welding to frame, 0.25 inch thick, with trapezoidal wire ties 

0.1875 inch thick, hot dip galvanized to ASTM A 153/A 153M, Class B.
2. Basis-of-Design Product: Hohmann & Barnard, Inc.; www.h-b.com: 359/359FP anchors 

with 301W or VBT ties.
K. Adjustable Masonry Veneer Anchors:  2-piece anchors that permit differential movement 

between masonry veneer and structural backup, hot dip galvanized to ASTM A 153/A 153M, 
Class B.
1. For cold-formed metal framing and sheathing back-up.
2. Anchor plates:  Not less than 0.075 inch thick, designed for fastening to structural backup 

through sheathing by two fasteners.
3. Wire ties:  Rectangular shape, 0.1875 inch thick.
4. Vertical adjustment:  Not less than 2 inches.
5. Basis-of-Design Product: Hohmann & Barnard, Inc.; www.h-b.com: HB-213 anchors with 

2X-HOOK.
L. Sound Isolating Anchors.

1. Provide as indicated on the Drawings.
a. Basis of Design Product:  Provide PSB-M isolators as manufactured by 

Kinetics.  Texture Wire cut or as follows:
1) Mason Industries AB-716. ***ADD1***

2.06 FLASHINGS
A. Flexible Fabric Flashing - Self-Adhering: Self-adhering stainless steel/polymer fabric 

flashing.    ASTM A240/A240M; 2 mil type 304 stainless steel sheet bonded on one side to one 
sheet of polymer fabric. Flashing shall be self-adhering using a pressure-sensitive adhesive.
1. Type 304 stainless steel.

a. Thickness: 2 mils, minimum.
2. Manufacturers:

a. Hohmann & Barnard, Inc; Mighty-Flash Stainless Flashing SA:  www.h-b.com/#sle.
b. WIRE-BOND; Bond-N-Flash SA:  www.wirebond.com/#sle.
c. York Manufacturing, Inc; Multi-Flash SS:  www.yorkmfg.com/#sle.
d. Substitutions:  See Section 01 6000 - Product Requirements.

B. Factory-Fabricated Inside and Outside Flashing Corners and End Dams: Stainless steel.
1. Manufacturer shall be the same as flexible fabric flashing manufacturer.

C. Factory-Fabricated Drip Plates including Inside and Outside Corners: Stainless steel.
1. Pre-formed smooth drip plates with hemmed edges.
2. Manufacturer shall be the same as stainless steel/polymer fabric flashing manufacturer.

D. Flashing Sealant/Adhesives:  Silicone, polyurethane, or silyl-terminated polyether/polyurethane 
or other type required or recommended by flashing manufacturer; type capable of adhering to 
type of flashing used.
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1. Manufacturer shall be the same as flexible fabric flashing manufacturer.
2.07 CAVITY WALL INSULATION

A. Refer to Section 07 2100 Thermal Insulation.
2.08 ACCESSORIES

A. Preformed Control Joints:  Rubber material.  Provide with corner and tee accessories, fused 
joints. ASTM D2000, 2AA-805.
1. Manufacturers:

a. Hohmann & Barnard, Inc:  www.h-b.com/sle.
b. WIRE-BOND:  www.wirebond.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

B. Compressible Joint Filler:  Closed cell neoprene; oversized 50 percent to joint width; self 
expanding; in  maximum lengths available. ASTM D1056, Grade 2A1.
1. Manufacturers:

a. Hohmann & Barnard, Inc:  www.h-b.com/sle.
b. WIRE-BOND:  www.wirebond.com/#sle.
c. Substitutions:  See Section 01 6000 - Product Requirements.

C. Cavity Mortar Control/Drainage Material:  Semi-rigid polyethylene or polyester mesh panels, 
sized to thickness of wall cavity, and designed to prevent mortar droppings from clogging 
weeps and cavity vents and allow proper cavity drainage.
1. Mortar Diverter: Semi-rigid mesh designed for installation at flashing locations.

a. Full depth of cavity and 10 inches high, with dovetail-shaped notches 7 inches deep 
that prevent clogging with mortar droppings.

b. Basis-of-Design Product: Provide Hohmann & Barnard, Inc.; www.h-b.com; Mortar 
Trap or a comparable product by one of the following:
1) Advanced Building Products Inc.; www.advancedbuildingproducts.com.
2) Heckmann Building Products; www.heckmannbuildingprods.com.
3) Mortar Net Solutions; www.mortarnet.com.
4) Wire-Bond; www.wirebond.com.
5) Substitutions:  See Section 01 6000 - Product Requirements.

D. Building Paper:  ASTM D226/D226M, Type I ("No.15") asphalt felt.
E. Termination Bars:  Stainless steel, 1/8 inch thick by 1-1/2 inch high with 3/8 inch sealant flange 

at top; compatible with flashing membrane and adhesives.
1. Manufacturers:

a. Advanced Building Products Inc.; www.advancedbuildingproducts.com
b. Heckmann Building Products; www.heckmannbuildingprods.com.
c. Hohmann & Barnard, Inc.; www.h-b.com.
d. Wire-Bond; www.wirebond.com.
e. York Manufacturing, Inc.; www.yorkmfg.com
f. Substitutions: See Section 01 6000 - Product Requirements.

F. Weep Inserts and Cavity Vents:
1. Type:  Plastic cellular/honeycomb design.
2. Color(s):  As selected by Architect from manufacturer's full range.
3. Basis-of-Design Product: Provide Hohmann & Barnard, Inc.; www.h-b.com; QV Quadro-

Vent or a comparable product by one of the following:
a. Advanced Building Products Inc.; www.advancedbuildingproducts.com.
b. Heckmann Building Products; www.heckmannbuildingprods.com.
c. Mortar Net Solutions; www.mortarnet.com.
d. Wire-Bond; www.wirebond.com.
e. Substitutions:  See Section 01 6000 - Product Requirements.

G. Mortar and Grout Screen: 1/4 inch square, polypropylene monofilament screening for 
preventing grout flow; width sized to match masonry widths.
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1. Basis-of-Design Product: Provide Hohmann & Barnard, Inc.; www.h-b.com; MGS or a 
comparable product by one of the following:

a. Heckmann Building Products; www.heckmannbuildingprods.com.
b. Wire-Bond; www.wirebond.com.
c. Substitutions:  See Section 01 6000 - Product Requirements.

H. Masonry Cleaners:
1. Proprietary Acidic Cleaner: Manufacturer's standard-strength cleaner designed for 

removing mortar/grout stains, efflorescence, and other new construction stains from new 
masonry without discoloring or damaging masonry surfaces. Use product expressly 
approved for intended use by cleaner manufacturer and manufacturer of masonry units 
being cleaned.

a. Basis-of-Design Products: Provide PROSOCO, Inc.; www.prosoco.com: Sure Klean 
600 or Sure Klean Vana Trol or a comparable product by one of the following:
1) Diedrich Technologies, Inc.; www.diedrichtechnologies.com.
2) Substitutions:  See Section 01 6000 - Product Requirements.

2.09 LINTELS
A. Masonry Lintels: Masonry lintels made from bond beam CMUs matching adjacent CMUs in 

color, texture, and weight classification; reinforcing bars as indicated, and filled with grout.
B. Loose Steel Lintels: Refer to Section 05 5000 - Metal Fabrications.

2.10 MORTAR AND GROUT MIXING
A. Mortar for Unit Masonry:  ASTM C270, using the Proportion Specification.

1. Masonry below grade and in contact with earth:  Type S.
2. Exterior, loadbearing masonry:  Type S.
3. Exterior, non-loadbearing masonry:  Type N.
4. Interior, loadbearing masonry:  Type S.
5. Interior, non-loadbearing masonry:  Type N.
6. Precast concrete units: Same Type as wall masonry in which unit is set.
7. Limestone units: Same Type as wall masonry in which unit is set.
8. Pointing Mortar: Type N.

B. Colored Mortar:  Proportion selected pigments and other ingredients to match Architect's 
sample, without exceeding manufacturer's recommended pigment-to-cement ratio.

C. Grout:  ASTM C476; consistency required to fill completely volumes indicated for grouting; fine 
grout for spaces with smallest horizontal dimension of 2 inches or less;  coarse grout for 
spaces with smallest horizontal dimension greater than 2 inches.
1. Grout Strength: 3000 psi at 28 days, unless otherwise indicated.

D. Mixing:  Use mechanical batch mixer and comply with referenced standards.
PART 3  EXECUTION 

3.01 SALVAGING BRICK
A. General: Comply with Section 02 4100 - Demolition.
B. Where indicated, remove and salvage existing brick.

1. Carefully remove brick by hand. Cut out full units from joint to joint.
a. If required, use a motor-driven saw designed to cut masonry with clean, sharp, 

unchipped edges.
2. Salvage as many whole, undamaged bricks as needed for new construction.
3. Salvage damaged brick that may be cut and used where cut units are required.
4. Take care not to chip, crack or otherwise damage surrounding masonry.

C. Remove mortar, loose particles and soil from salvaged brick by cleaning with hand chisels, 
brushes and water.  Store brick for reuse.

D. Clean remaining masonry at edges of removal areas by removing mortar, dust, and loose 
debris in preparation for new construction.
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E. Support and protect remaining masonry that surrounds removal area.  Maintain flashing, 
reinforcement, lintels, and adjoining construction in an undamaged condition. ***ADD1***

3.02 EXAMINATION
A. Verify that field conditions are acceptable and are ready to receive masonry.
B. Verify that foundations are within tolerances specified.
C. Verify that related items provided under other sections are properly sized and located.
D. Verify that built-in items are in proper location, and ready for roughing into masonry work.
E. Verify that reinforcing dowels are properly placed.

3.03 PREPARATION
A. Direct and coordinate placement of metal anchors supplied for installation under other 

sections.
3.04 INSTALLATION, GENERAL

A. Thickness: Build cavity and composite walls and other masonry construction to full thickness 
shown. Build single-wythe walls to actual widths of masonry units, using units of widths 
indicated.

B. Build chases and recesses to accommodate items specified in this and other Sections.
C. Leave openings for equipment to be installed before completing masonry. After installing 

equipment, complete masonry to match construction immediately adjacent to opening.
D. Use full-size units without cutting if possible. If cutting is required to provide a continuous 

pattern or to fit adjoining construction, cut units with motor-driven saws; provide clean, sharp, 
unchipped edges. Allow units to dry before laying unless wetting of units is specified. Install cut 
units with cut surfaces and, where possible, cut edges concealed.

E. Select and arrange units for exposed unit masonry to produce a uniform blend of colors and 
textures. Mix units from several pallets or cubes as they are placed.

F. Matching Existing Masonry: Match coursing, bonding, color, and texture of existing masonry.
3.05 COURSING

A. Establish lines, levels, and coursing indicated.  Protect from displacement.
B. Maintain masonry courses to uniform dimension.  Form vertical and horizontal joints of uniform 

thickness.
C. Existing Masonry: Match coursing and bonding of existing masonry unless otherwise indicated.
D. Concrete Masonry Units: Unless otherwise indicated:

1. Bond:  Running.
2. Coursing:  One unit and one mortar joint to equal 8 inches.
3. Mortar Joints:  Concave.
4. Mortar Joint Thickness: 3/8 inch.

E. Brick Units: Unless otherwise indicated:
1. Bond:  Running.
2. Coursing:  Three units and three mortar joints to equal 8 inches.
3. Mortar Joints:  Concave.
4. Mortar Joint Thickness: 3/8 inch.

3.06 PLACING AND BONDING
A. Lay hollow masonry units with face shell bedding on head and bed joints.
B. Buttering corners of joints or excessive furrowing of mortar joints is not permitted.
C. Remove excess mortar and mortar smears as work progresses.
D. Interlock intersections and external corners.
E. Tooth-in new masonry work with existing, unless otherwise indicated on Drawings.
F. Tooth-in cutting and patching masonry work unless otherwise indicated on Drawings.



TMP Architecture, Inc. TMP25026E 

03-18-2026 D.R.2 ADDENDUM NO 1 UNIT MASONRY 

G. Do not shift or tap masonry units after mortar has achieved initial set.  Where adjustment must 
be made, remove mortar and replace.

H. Perform job site cutting of masonry units with proper tools to provide straight, clean, unchipped 
edges.  Prevent broken masonry unit corners or edges.

I. Cut mortar joints flush where wall tile is scheduled or resilient base is scheduled.
J. Isolate top joint of masonry partitions from horizontal structural framing members and slabs or 

decks with compressible joint filler.
K. Isolate cast stone units and precast architectural concrete units from clay masonry with 

building paper or similar method of providing a continuous bond break/slip plane.
L. Set cast-stone trim units in full bed of mortar with full vertical joints. Fill dowel, anchor, and 

similar holes.
1. Clean soiled surfaces with fiber brush and soap powder and rinse thoroughly with clear 

water.
2. Allow cleaned surfaces to dry before setting.
3. Wet joint surfaces thoroughly before applying mortar.
4. Rake out mortar joints for pointing with sealant.

3.07 WEEPS INSERTS/CAVITY VENTS
A. Install weep inserts in veneer and cavity walls at 24 inches on center horizontally above 

through-wall flashing, above shelf angles and lintels, and at bottom of walls.
B. Install cavity vents in veneer and cavity walls at 24 inches on center horizontally below shelf 

angles and lintels and near top of walls.
3.08 CAVITY MORTAR CONTROL

A. Do not permit mortar to drop or accumulate into cavity air space or to plug weep/cavity vents.
B. Provide not less than 2 inches of airspace between back of masonry veneer and face of 

insulation.
1. Keep airspace clean of mortar droppings and other materials during construction. Bevel 

beds away from airspace, to minimize mortar protrusions into airspace. Do not attempt to 
trowel or remove mortar fins protruding into airspace.

C. For cavity walls, build inner wythe ahead of outer wythe to accommodate accessories.
D. Install cavity mortar diverter at base of cavity and at other flashing locations as recommended 

by manufacturer to prevent mortar droppings from blocking weep/cavity vents.
3.09 HORIZONTAL JOINT REINFORCEMENT AND ANCHORAGE - SINGLE WYTHE MASONRY 

AND CAVITY WALL MASONRY
A. Unless otherwise indicated on drawings or specified under specific wall type, install horizontal 

joint reinforcement 16 inches on center.
B. Place masonry joint reinforcement in first and second horizontal joints above and below 

openings.  Extend minimum 16 inches each side of opening.
C. Place continuous joint reinforcement in first and second joint below top of walls.
D. Lap joint reinforcement ends minimum 6 inches.
E. Masonry to Structural Steel and Concrete: 

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

2. Fasten anchors to structural framing and embed in masonry joints as masonry is laid. 
Unless otherwise indicated on drawings or closer spacing is indicated under specific wall 
type, space anchors at maximum of 24 inches horizontally and 24 inches vertically.

F. Embed ties and anchors in mortar joint and extend into masonry unit a minimum of 1-1/2 
inches with at least 5/8 inch mortar cover to the outside face of the anchor.
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3.10  MASONRY VENEER REINFORCEMENT AND ANCHORAGE
A. Masonry Back-Up:  Embed anchors to bond veneer at maximum 16 inches on center vertically 

and 16 inches on center horizontally. Place additional anchors at perimeter of openings and 
ends of panels, so maximum spacing of anchors is 8 inches on center.

B. Stud Back-Up:  Secure veneer anchors to stud framed back-up and embed into masonry 
veneer at maximum 16 inches on center vertically and 16 inches on center horizontally.  Place 
additional anchors at perimeter of openings and ends of panels, so maximum spacing of 
anchors is 8 inches on center.

C. Embed ties and anchors in mortar joint and extend into masonry veneer unit a minimum of 1-
1/2 inches with at least 5/8 inch mortar cover to the outside face of the anchor.

3.11 MASONRY FLASHINGS
A. General:

1. Install masonry flashings according to manufacturer's instructions and as indicated on the 
Drawings.

2. Remove or cover protrusions or sharp edges that could puncture flashings.
3. Lap end joints of flashings at least 6 inches, minimum, and seal watertight with flashing 

sealant/adhesive.
4. Whether or not specifically indicated, install masonry flashing to divert water to exterior at 

all locations where downward flow of water will be interrupted.
a. Extend flashings full width at such interruptions and at least 6 inches, minimum, into 

adjacent masonry or turn up at least 8 inches, minimum, to form watertight pan at 
non-masonry construction.

5. Terminate flashing up 8 inches minimum on vertical surface of backing:
a. Install vertical leg of flashing over fluid-applied or self-adhered air/vapor barriers over 

backing or per manufacturer’s direction, unless otherwise indicted.
b. Anchor vertical leg of flashing into backing with a termination bar and sealant.

6. Install flashing in accordance with manufacturer's instructions and BIA Technical Notes 
No. 7, unless more stringent requirements are specified in this section.

B. Flexible Fabric Flashing:
1. Use factory-fabricated drip plates, corners and end dams.
2. Extend flexible fabric flashing to within 1/4 inch of exterior face of masonry overlapping 

metal drip plate.
3. Extend flexible fabric flashing full width of cavity space and turn up inner masonry wythe 

or sheathing at least 14 inches.
4. Secure flexible fabric flashing to wall with continuous termination bar and apply sealant 

across top of termination bar.
3.12 LINTELS

A. Install loose steel lintels over openings.
B. Install reinforced unit masonry lintels over openings where steel lintels are not scheduled.

1. Unless otherwise indicated, reinforce as follows:
a. Openings to 48 inches:  Place two, No. 4 reinforcing bars 1 inch from bottom web.
b. Openings from 48 inches to 80 inches:  Place two, No. 5 reinforcing bars 1 inch from 

bottom web.
c. Openings over 80 inches:  Reinforce openings as detailed.

2. Do not splice reinforcing bars.
3. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch 

of dimensioned position.
4. Place and consolidate grout fill without displacing reinforcing.
5. Allow masonry lintels to attain specified strength before removing temporary supports.

C. Where the Drawings do not indicate otherwise, provide reinforced unit masonry lintels at all 
openings and penetrations wider than 12 inches in brick and 24 inches in CMU.
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D. Maintain minimum 8 inch bearing on each side of opening unless otherwise indicated.
3.13 BOND BEAMS

A. Bond Beams:  At bond beams or other locations for horizontally reinforced masonry, provide 
special masonry units.

B. Reinforce bond beams with 2, No. 5 bars, 1 inch from bottom web unless otherwise indicated.
C. Lap reinforcing bar splices minimum 24 bar diameters, unless otherwise indicated.
D. Place and consolidate grout fill without displacing reinforcing.

3.14 VERTICAL MASONRY REINFORCEMENT
A. Reinforcement: Size and place vertical masonry reinforcement to comply with TMS 402/602 

requirements and as indicated on Drawings.
B. Place and consolidate grout fill without displacing reinforcing.

3.15 GROUTING
A. Reinforced Hollow Unit Masonry:  Keep vertical cores to be grouted clear of mortar, including 

bed area of first course.
B. Perform grouting by means of high-lift technique, except in locations that mandate use of low-

lift grouting technique.
1. Do not use high-lift grouting where size of cavities mandates use of fine grout.

C. Low-Lift Grouting:
1. Limit height of pours to 12 inches.
2. Limit height of masonry to 16 inches above each pour.
3. Pour grout only after vertical reinforcing is in place;  place horizontal reinforcing as grout is 

poured.  Prevent displacement of bars as grout is poured.
4. Place grout for each pour continuously and consolidate immediately;  do not interrupt 

pours for more than 1-1/2 hours.   
D. High-Lift Grouting:

1. Verify that horizontal and vertical reinforcement is in proper position and adequately 
secured before beginning pours.

2. Clean out masonry cells and other cavities to be grouted by high pressure water spray or 
compressed air.  Remove debris, allow to dry, and inspect before sealing cleanout 
openings.

3. Hollow Masonry:  Limit lifts to maximum 4 feet and pours to maximum height of 24 feet.
4. Place grout for spanning elements in single, continuous pour.   

3.16 GROUTED COMPONENTS
A. Support and secure reinforcing bars from displacement.  Maintain position within 1/2 inch of 

dimensioned position.
B. Place and consolidate grout fill without displacing reinforcing.
C. At bearing locations, fill masonry cores with grout for a minimum 12 inches either side of 

opening.
3.17 CONTROL AND EXPANSION JOINTS

A. Do not continue horizontal joint reinforcement through control or expansion  joints.
B. Install preformed control joint device in continuous lengths.  Seal butt and corner joints in 

accordance with manufacturer's instructions.
1. Refer to Section 07 9200 - Joint Sealants for sealant installation.

3.18 BUILT-IN WORK
A. As work progresses, install built-in metal door frames, glazed frames, anchor bolts, plates, and 

reglets and other items to be built into the work and furnished under other sections.
B. Install built-in items plumb, level, and true to line.
C. Bed anchors of metal door and glazed frames in adjacent mortar joints.  Fill frame voids solid 

with grout.
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1. Fill adjacent masonry cores with grout minimum 12 inches from framed openings.
3.19 TOLERANCES

A. Dimensions and Locations of Elements:
1. Location of elements in plan; do not vary from that indicated on Drawings by more than:

a. Plus or minus 1/2 inch.
2. Dimensions in cross section; do not vary from that indicated on Drawings by more than:

a. Minus 1/4 inch.
b. Plus 1/2 inch.

B. Maximum Variation from Alignment of Columns and Pilasters:  1/4 inch.
C. Maximum Variation From Unit to Adjacent Unit:  1/16 inch.
D. Maximum Variation from Plane of Wall:  1/4 inch in 10 ft and 1/2 inch in 20 ft or more.
E. Maximum Variation from Plumb:  1/4 inch per story non-cumulative; 1/2 inch in two stories or 

more.
F. Maximum Variation from Level Coursing:  1/8 inch in 3 ft and 1/4 inch in 10 ft; 1/2 inch in 30 ft.
G. Maximum Variation from Cross Sectional Thickness of Walls:  1/4 inch.
H. Lines and Levels:

1. Maximum variation from level:
a. Includes, but is not limited to, the following:

1) Lintels.
2) Sills.
3) Parapets.
4) Reveals.
5) Other conspicuous lines.

b. Do not vary from level by more than:
1) 1/4 inch in 20 feet.
2) 1/2 in in 40 feet or more.

2. Maximum variation from plumb:
a. Includes, but is not limited to, the following:

1) External corners.
2) Control and expansion joints.
3) Reveals.
4) Other conspicuous lines.

b. Do not vary from plumb by more than:
1) 1/4 inch in 20 feet.
2) 1/2 in in 40 feet or more.

I. Mortar Joint Thickness: Do not vary thickness indicated by more than plus or minus 1/8 inch.
3.20 FIELD QUALITY CONTROL

A. An independent testing agency will perform field quality control tests, as specified in Section 01 
4000 - Quality Requirements.

3.21 CLEANING
A. Protect surrounding elements and finishes from damage due to cleaning procedures.
B. Appearance Standard: Cleaned surfaces are to have a uniform appearance as viewed from 10 

feet away, subject to Architect's approval.
C. Remove excess mortar and mortar droppings.
D. Clean soiled surfaces with cleaning solution.
E. Apply masonry cleaners to masonry surfaces according to manufacturer's written instructions; 

use brush or spray application.
1. Periodically during rinsing, test pH of rinse water running off of cleaned area to determine 

that chemical cleaner is completely removed.
a. Repeat rinsing until tested pH of water runoff is between 6.7 and 7.5.
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F. Ground-Face CMU: Refer to Section 07 1900-Water Repellent Acrylic Penetrating Sealer for 
field applied sealer.

END OF SECTION  04 2000
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SECTION 09 3000 - HARD TILING
PART 1  GENERAL 

1.01SECTION INCLUDES
A. Hard tile.
B. Hard tile trim units.
C. Solid surfacing thresholds.
D. Tile setting materials, grout, sealants, and accessories.
E. Metal trim.
F. Waterproofing, Uncoupling, and Crack Isolation Membranes.

1.02 REFERENCE STANDARDS
A. ANSI A118.3 - American National Standard Specifications for Chemical Resistant, Water 

Cleanable Tile-Setting and -Grouting Epoxy and Water Cleanable Tile-Setting Epoxy Adhesive; 
2021.

B. ANSI A118.4 - American National Standard Specifications for Modified Dry-Set Cement Mortar; 
2023.

C. ANSI A118.10 - American National Standard Specifications for Load Bearing, Bonded, 
Waterproof Membranes for Thin-Set Ceramic Tile and Dimension Stone Installation; 2023.

D. ANSI A118.11 - American National Standard Specifications for EGP (Exterior Glue Plywood) 
Modified Dry-Set Mortar; 2017 (Reaffirmed 2022).

E. ANSI A118.12 - American National Standard Specifications for Crack Isolation Membranes for 
Thin-Set Ceramic Tile and Dimension Stone Installation; 2014 (Reaffirmed 2024).

F. ANSI A118.15 - American National Standard Specifications for Improved Modified Dry-Set 
Cement Mortar; 2023.

G. ANSI A137.1 - American National Standard Specifications for Ceramic Tile; 2022.
H. ISFA 2-01 - Classification and Standards for Solid Surfacing Material; 2013.
I. NEMA LD 3 - High-Pressure Decorative Laminates; 2005.
J. TCNA (HB) - Handbook for Ceramic, Glass, and Stone Tile Installation; 2025.

1.03 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Convene a preinstallation meeting one week before starting work of 

this section; require attendance by affected installers.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data: Provide manufacturers' data sheets on tile, mortar, grout, and accessories. 

Include instructions for using grouts and adhesives.
C. Shop Drawings:  Indicate tile layout, patterns, color arrangement, perimeter conditions, 

junctions with dissimilar materials, control and expansion joints, thresholds, ceramic 
accessories, and setting details.

D. Samples:
1. Full-size units of each type of tile and each color and finish.
2. Full-size units of each type of trim, threshold and accessory for each color and finish.

a. Trim and Threshold Samples: 4 inches long, minimum.
E. Maintenance Data:  Include recommended cleaning methods, cleaning materials, and stain 

removal methods.
F. Maintenance Materials:  Furnish the following for Owner's use in maintenance of project.

1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Tile:  2 percent of each size, color, and surface finish combination, but not less than 

one box of each type.
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1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing the types of products 

specified in this section, with minimum five years of documented experience.
B. Installer Qualifications: Company specializing in performing tile installation, with minimum of 

five years of documented experience.
C. Source Limitations for Setting Materials and Accessories: Obtain product of a uniform quality 

for each application condition from a single manufacturer:
D. Preinstallation Conference:  Conduct conference at the Project Site.

1. Convene one week prior to commencing work of this section.
2. Require attendance of installation material manufacturer, tile supplier, tile installer, and 

intallers of related work. Review installation procedures and coordination required with 
related work.

3. Meeting agenda includes, but is not limited to:
a. Surface preparation.
b. Tile and installation material compatibility.
c. Manufacturer and installer warranty duration and scope coverd by warranty.
d. Edge protection, transition, and pre-fabricated movement joint profiles.
e. Waterproofing techniques.
f. Crack isolation techniques.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Delivery:  Deliver materials to project site in manufacturer's original, unopened containers with 

labels intact.  Inspect materials and notify manufacturer of any discrepancies.
B. Storage:  Store materials as directed by manufacturer's written instructions.

1.07 FIELD CONDITIONS
A. Maintain ambient and substrate temperature above 50 degrees F and below 100 degrees F 

during installation and curing of setting materials.
PART 2  PRODUCTS 

2.01 PERFORMANCE REQUIREMENTS
A. Floor Tile: Floor tile shall comply with the following:

1. Dynamic Coefficient of Friction (DCOF): 0.42 or greater when tested in accordance with 
DCOF AcuTest per ANSI A137.1.

2.02 HARD TILE
A. CT1 Wall Tile:  ANSI A137.1 standard grade.

1. Size:  
a. 12 by 12 inch, nominal. (CT1B) **ADD1**
b. 12 by 24 inch, nominal  (CT1A) **ADD1**

2. Thickness: 5/16 inch, nominal.
3. Surface Finish:  Matte.
4. Color(s): ______

a. CT1A   Matte Designer White 0061.
b. CT1B   Matte Passion 0021.

5. Joint Size: 1/16 inch.
6. Products:

a. American Olean; Color Story Floor: https://www.americanolean.com/.
b. Substitutions:  Not permitted.
c. Manufacturer's Representative: Kathleen Black, kathleen.black@virginatile.com, 

248.467.4362.
B. CT2 Floor Tile: ANSI A137.1 standard grade.

1. Size: 12 by 24 inch, nominal.
2. Thickness: 0.37 inch(9.5 mm), nominal.
3. Surface Finish: Unpolished (UPS).
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4. Color(s): ARG17 Clean Slate.
5. Joint Size: 1/8 inch.
6. Base: Schluter Systems, DILEX-AHK. . 

a. Schluter-Systems: www.schluter.com.
b. Substitutions: See Section01 6000-Product Requirements.

7. Products:
a. Crossville; Argent 2.0: www.crossville.com.
b. Substitutions: Not permitted.
c. Manufacturer's Representative: Kathleen Black, kathleen.black@virginatile.com, 

248.467.4362.
2.03 TILE TRIM UNITS

A. Trim Units:  For tile with coordinating trim units, provide bullnoses, cove bases, and other 
shapes as required for a complete installation.
1. Shapes: As selected by Architect from manufacturer's standard shapes; coordinate with 

adjacent flat tile sizes and jointing.
2. Sizes: As selected by Architect from manufacturer's standard sizes; coordinate with 

adjacent flat tile sizes and jointing.
3. Manufacturers: Same as adjacent flat tile, unless otherwsie indicated.

2.04 THRESHOLDS
A. Thresholds - General:

1. Beveled Edges: 
a. Maximum Height: 1/2 inch.
b. Bevel Slope: 1:2 slope.
c. Align lower bevel edge with adjacent floor finish.
d. Finish bevels to match threshold face.

B. THR-1Solid Surfacing Thresholds: Plastic resin casting complying with ISFA 2-01 and NEMA 
LD 3; acrylic or polyester resin, mineral filler or unfilled, and pigments; homogenous, non-
porous; no surface coating; color and pattern consistent throughout thickness.
1. Size: 4 inches wide by full width of opening; 1/2 inch thick; beveled long edge, both sides.
2. Finish on Exposed Surfaces:  Matte, gloss rating of 5 to 20.
3. Products:

a. E. I. DuPont De Nemours and Co.;  Corian Solid Surface: www.corian.com.
b. Substitutions: Not permitted

4. Color: Carbon Concrete
C. Applications:

1. At doorways where tile terminates.
D. Latex-Portland Cement Thin-Set Mortar Bond Coat: ANSI A118.4, ANSI A118.11 andANSI 

A118.15 .
1. Products:

a. Bostik, Inc; Bostik PM: www.bostik.com.
b. Custom Building Products; VersaBond Flex Professional Thin-Set Mortar: 

www.custombuildingproducts.com.
c. H.B. Fuller Construction Products, Inc; Sturdi Flex Thin Set Mortar: 

www.tecspecialty.com/#sle.
d. LATICRETE International, Inc; 253 Gold: www.laticrete.com.
e. MAPEI Corp.; Porcelain Tile Mortar: www.mapei.com.
f. Schluter Systems L.P.; All Set Thinset Morter; www.schluter.com

g. Substitutions:  See Section 01 6000 - Product Requirements.
E. Large Format Tile Latex-Portland Cement Medium-Bed Mortar Bond Coat: ANSI A118.4,  ANSI 

A118.11 and ANSI A118.15 .
1. Products:

a. Bostik, Inc; Big Tile & Stone: www.bostik.com.
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b. Custom Building Products; Natural Stone & Large Tile Premium Mortar: 
www.custombuildingproducts.com.

c. LATICRETE International, Inc; 4-XLT: www.laticrete.com.
d. MAPEI Corp.; Large Tile & Stone Mortar: www.mapei.com.
e. Schluter Systems L.P.; All Set thinset mortar; www.schluter.com.
f. H.B. Fuller Construction Products Inc; Ultimate Large Tile Mortar or Permalastic LHT: 

www.tecspecialty.com.
g. Substitutions:  See Section 01 6000 - Product Requirements.

F. Epoxy Grout:  ANSI A118.3 chemical resistant and water-cleanable epoxy grout.
1. Color(s): 

a. CT1 Grout: Mapei, Warm Grey 5093
b. CT2 Grout: Mapei, Iron 5107

2. Products:
a. Bostik, Inc; EzPoxy EzClean: www.bostik.com.
b. Custom Building Products; CEG-Lite 100% Solids Commercial Epoxy Grout

:  www.custombuildingproducts.com.
c. H.B. Fuller Construction Products, Inc; TEC AccuColor EFX Epoxy Grout and Mortar

:  www.tecspecialty.com/#sle.
d. LATICRETE International, Inc; SPECTRALOCK Pro Premium: www.laticrete.com.
e. MAPEI Corp.; Kerapoxy or Kerapoxy CQ: www.mapei.com
f. Substitutions:  See Section 01 6000 - Product Requirements.

1) Substitutions will only be accepted for manufacturers for epoxy grout.  Product 
substitutions for other than epoxy grouts will not be accepted.

2.05 METAL TRIM
A. Metal Trim: Provide metal profiles in heights to match tile and setting-bed thicknesses, 

designed specifically for hard tile applications.
1. Profiles:

a. Angle or L-shaped.
b. Other shapes as indicated on Drawings.

2. Material: Brushed stainless steel.
3. Applications and Locations:

a. Open edges of wall tile.
b. Open edges of floor tile.
c. Outside wall corners.
d. Transitions between hard tile and other floor finishes.
e. Tile perimeters not against a wall or other solid vertical surface.
f. Other areas as indicated on Drawings.

4. Manufacturers:
a. Schluter-Systems:  www.schluter.com.
b. Substitutions:  See Section 01 6000 - Product Requirements.

2.06 WATERPROOFING AND CRACK ISOLATION MEMBRANE
A. Waterproofing and Crack Isolation Membrane: Elastomeric liquid applied membrane complying 

with ANSI A118.10 and ANSI A118.12.
1. Applications: Use at the following locations:

a. All floor and traffic areas.
b. Shower walls and floors.
c. Shower pans and walls.
d. Other areas as indicated.

2. Thickness: As recommended by membrane manufacturer.
3. Crack Resistance:  No failure at 1/8 inch gap, minimum.
4. Membrane system may or may not include fabric reinforcing.
5. Products:

a. Without Fabric Reinforcing:
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1) Custom Building Products; RedGard:  www.custombuildingproducts.com.
2) LATICRETE International, Inc; Hydro Ban:  www.laticrete.com.
3) LATICRETE International, Inc; Hydro Barrier: www.laticrete.com.
4) MAPEI Corp.; Mapelastic AquaDefense: www.mapei.com.
5) Substitutions:  See Section 01 6000 - Product Requirements.

b. With Fabric Reinforcing:
1) Bostik, Inc; GoldPlus: www.bostik.com.
2) Custom Building Products; 9240 Waterproofing and Anti-Fracture 

Membrane:  www.custombuildingproducts.com.
3) MAPEI Corp.; Mapelastic AquaDefense: www.mapei.com.
4) TEC, H.B. Fuller Construction Products Inc; HydraFlex: www.tecspecialty.com.
5) Substitutions: See Section 01 6000 - Product Requirements.

2.07 WATERPROOFING - SHEET APPLIED MEMBRANE
A. Waterproofing Membrane: Sheet Applied membrane complying with ANSI A118.10 andANSI 

A118.12 .
1. Schluter Systems; L.P. KERDI / KERDI DS Membrane: www.schluter.com.

2.08 UNCOUPLING MEMBRANE
A. Waterproofing and Uncoupling Membrane: Elastomeric liquid membrane complying with ANSI 

A118.10  and as defined in the Tile Council on North America (TCNA) Handbook.
1. Schluter Systems; L.P. DITRA / DITRA XL Membrane: www.schluter.com.

PART 3  EXECUTION 
3.01 EXAMINATION

A. Verify that subfloor surfaces are smooth and flat within the tolerances specified for that type of 
work and are ready to receive tile.
1. Verify that sub-floor surfaces are dust-free and free of substances that could impair 

bonding of setting materials to sub-floor surfaces.
2. Verify that substrates comply with tolerances of TCNA (HB).

B. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of 
work, are dust-free, and are ready to receive tile.
1. Verify that substrates comply with tolerances of TCNA (HB).

3.02 PREPARATION
A. Protect surrounding work from damage.
B. Vacuum clean surfaces and damp clean.

3.03 INSTALLATION - GENERAL
A. Install tile and thresholds and grout in accordance with applicable requirements of ANSI 

A108.1a through ANSI A108.13, manufacturer's instructions, and TCNA (HB) 
recommendations.

B. Install waterproofing and crack isolation membrane according to manufacturer's instructions 
and TCNA (HB) recommendations.
1. Applications: Use at the following locations:

a. All floor and traffic areas.
b. Shower walls and floors.
c. Other areas as indicated.

C. Bond Coats:
1. Use latex-portland cement thin-set mortar, unless otherwise indicated.

a. Exceptions:
1) For tiles that have at least one side greater than 15 inches long, use large 

format tile latex-portland cement medium-bed mortar.
2) For large areas of glass tile, other than accents and bands, use glass tile latex-

portland cement thin-set mortar.
b. Bond Coat Color: White or gray.
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1) Exception: White at glass tiles.
D. Grout:

1. Use epoxy grout.
E. Install tile prior to installation of equipment, cabinets, and other recessed and surface mounted 

items.
F. Completely cover substrates with tile, including those which will be under and behind surface 

mounted items in finished construction.
G. Lay tile from center lines outward unless otherwise indicated.
H. Lay tile to pattern indicated.  Do not interrupt tile pattern through openings.
I. Cut and fit tile to penetrations through tile, leaving sealant joint space.  Form corners and 

bases neatly.  
J. Place tile joints uniform in width, subject to variance in tolerance allowed in tile size.  Make 

grout joints without voids, cracks, excess mortar or excess grout, or too little grout.
K. Form internal angles square and external angles square, with metal trim, or bullnose trim 

pieces as indicated.
L. Install accessories rigidly in place in accordance with manufacturer's instructions..
M. Install metal trim in accordance with manufacturer's instructions.
N. Sound tile after setting.  Replace hollow sounding units.
O. Keep control and expansion joints free of mortar, grout, and adhesive.
P. Prior to grouting, allow installation to completely cure; minimum of 48 hours.
Q. Grout tile joints unless otherwise indicated.  
R. Joint Sealant:

1. Use joint sealant at the following locations instead of grout.
a. Tile changes in plane.
b. Tile-to-tile control joints .
c. Junctions of tile and dissimilar materials
d. And elsewhere as required by TCNA (HB), EJ171 movement joint guidelines.

2. Install joint sealant with bond breaker tape or backer rod as appropriate to prevent three-
sided bonding.

S. Grout Sealers:
1. Seal the following:

a. High performance grout joints only as recommended by grout manufacturer.
3.04 INSTALLATION - FLOORS - THIN-SET METHODS

A. Over concrete substrates, install in accordance with TCNA (HB) Method F122 or F122A, as 
appropriate to substrate conditions.
1. Provide waterproofing and crack isolation membrane.

3.05 INSTALLATION - WALL TILE
A. Over cementitious backer units on studs, install in accordance with TCNA (HB) Method W244C

.
1. Provide waterproofing and crack isolation membrane in wet areas and elsewhere as 

indicated.
B. Over coated glass mat backer board on studs, install in accordance with TCNA (HB) Method 

W245.
1. Provide waterproofing and crack isolation membrane where indicated.

C. Over  concrete and masonry install in accordance with TCNA (HB) Method W202I.
1. Provide waterproofing and crack isolation membrane in wet areas and elsewhere as 

indicated.
3.06 CLEANING

A. Clean tile and grout surfaces.
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3.07 PROTECTION
A. Do not permit traffic over finished floor surface for 4 days after installation.

END OF SECTION  09 3000
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SECTION 09 6513 - RESILIENT BASES AND ACCESSORIES
PART 1  GENERAL 

1.01SECTION INCLUDES
A. Resilient base.
B. Stair coverings.
C. Floor moldings.

1.02 REFERENCE STANDARDS
A. ASTM F1861 - Standard Specification for Resilient Wall Base; 2021 (Reapproved 2025).
B. ASTM F2169 - Standard Specification for Resilient Stair Treads; 2015 (Reapproved 2020).

1.03 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data: Provide data on specified products, describing physical and performance 

characteristics; including sizes, patterns and colors available; and installation instructions.
C. Shop Drawings: Indicate seaming plans and floor patterns.
D. Verification Samples:

1. Resilient Base, Floor Moldings, and Stair Coverings: Submit 3 samples, 12 inches long 
illustrating color, pattern, and profile for each accessory specified.

E. Maintenance Data: Include maintenance procedures, recommended maintenance materials, 
and suggested schedule for cleaning, stripping, and re-waxing.

F. Maintenance Materials: Furnish the following for Owner's use in maintenance of project.
1. See Section 01 6000 - Product Requirements, for additional provisions.
2. Extra Wall Base: Quantity equal to 2 percent of total installed, but not less than 8 linear 

feet of each type and color.
3. Extra Stair Covering Materials: Quantity equal to 2 percent of total installed, but not less 

than 8 linear feet for each type and color.
4. Extra Floor Moldings: Quantity equal to 2 percent of total installed, but not less than 8 

linear feet of each type and color.
1.04 QUALITY ASSURANCE

A. Manufacturer Qualifications: Company specializing in manufacturing specified resilient 
accessories with minimum 5 years documented experience.

B. Installer Qualifications: Company specializing in installing specified resilient accessories with 
minimum 5 years documented experience.

1.05 DELIVERY, STORAGE, AND HANDLING
A. Upon receipt, immediately remove any shrink-wrap and check materials for damage and the 

correct style, color, quantity and run numbers.
B. Store all materials off of the floor in an acclimatized, weather-tight space.
C. Maintain temperature in storage area between 55 degrees F and 90 degrees F.
D. Protect roll materials from damage by storing on end.
E. Do not double stack pallets.

1.06 FIELD CONDITIONS
A. Store materials for not less than 48 hours prior to installation in area of installation at a 

temperature of 70 degrees F to achieve temperature stability. Thereafter, maintain conditions 
above 55 degrees F.

PART 2  PRODUCTS 
2.01 STAIR COVERING

A. STR1Stair Treads with Integral Risers: Rubber; full height of riser, full width and depth of tread 
in one piece; tapered thickness.
1. Manufacturers: Provide products from one of the following:
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a. Interface Nora: https://shop.interface.com/US/en-US/resilient/nora-rubber/.
b. Substitutions: Not permitted.
c. Manufacturer's Representative: Sofia Davila, 347-633-0577, 

sofia.davila@interface.com
2. Style: Norament, Grano **ADD1**
3. Minimum Requirements: Comply with ASTM F2169, Type TS, rubber, vulcanized 

thermoset.
4. Nominal Thickness: 0.1875 inch.
5. Nosing: Square.
6. Striping: 2 inch wide contrasting color strips.

a. Color: Black Smooth.
7. Tread Texture: Hammered.
8. Colors:  Black Pepper 5304.

2.02 RESILIENT BASE
A. RB1Resilient Base: ASTM F1861, Type TS rubber, vulcanized thermoset; top set Style B, 

Cove.
1. Manufacturers: Provide products from one of the following:

a. Armstrong Flooring Inc.: www.armstrongflooring.com.
b. Burke Flooring: www.burkeflooring.com.
c. Johnsonite, a Tarkett Company: www.johnsonite.com.
d. Roppe Corp: www.roppe.com.
e. Substitutions: See Section 01 6000 - Product Requirements.

2. Height: 4 inch.
3. Thickness: 0.125 inch.
4. Finish: Satin.
5. Length: Roll.
6. Colors: Black.

2.03 FLOOR MOLDINGS
A. Floor Moldings: Resilient edge and transition strips for changes in flooring materials.

1. Manufacturers:
a. Johnsonite, a Tarkett Company: www.johnsonite.com.
b. Substitutions: See Section 01 6000 - Product Requirements.

2. Material: Rubber or vinyl as is standard with manufacturer.
3. Profiles: As standard with manufacturer and as appropriate for floor finishes, unless 

otherwise indicated
4. Provide floor moldings at the following locations unless otherwise indicated:

a. Open perimeters of resilient flooring; reducer strips.
b. Open perimeters of carpeting; edge guards.
c. Changes in floor finishes from resilient flooring to carpeting; transition strips.
d. Other areas as indicated or required for complete floor finish installations.
e. Height changes due to various flooring thickness:

1) RSF3 (10.5mm) to CONCS
2) RSF3 (10.5mm) to RSF1 (6mm)
3) RSF2 (10mm) to RSF1 (6mm)
4) RSF2 (10mm) to RFT1 (3.5mm)
5) RSF2 (10mm) to CONCS
6) CPT1 (0.222 inches) to RSF2 (10mm)
7) RFT1 (3.5mm) to CONCS

5. Colors: As selected by Architect.
2.04 ACCESSORIES

A. Primers and Adhesives: Waterproof; types recommended by accessories manufacturer.
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PART 3  EXECUTION 
3.01 EXAMINATION

A. Verify that surfaces are flat to tolerances acceptable to stair covering manufacturer, free of 
cracks that might telegraph through stair coverings, clean, dry, and free of curing compounds, 
surface hardeners, and other chemicals that might interfere with bonding of stair coverings to 
substrate.

B. Verify that surfaces are flat, clean, dry, and free of curing compounds, surface hardeners, and 
other chemicals that might interfere with bonding of floor moldings to substrate.

C. Verify that wall surfaces are smooth and flat within the tolerances specified for that type of 
work, are dust-free, and are ready to receive resilient base.

3.02 PREPARATION
A. Clean substrates.

3.03 INSTALLATION - GENERAL
A. Install in accordance with manufacturer's written instructions.
B. Adhesive-Applied Installation:

1. Fully adhere resilient base, stair coverings, and floor moldings, to substrates using a full 
spread of adhesive completely covering substrate.

2. Spread only enough adhesive to permit installation of materials before initial set.
3. Fit joints and butt seams tightly.

C. Install floor moldings at unprotected or exposed edges, where flooring terminates, and where 
indicated.
1. Resilient Strips: Attach to substrate using adhesive.

3.04 INSTALLATION - RESILIENT BASE
A. Fit joints tightly and make vertical. Maintain minimum dimension of 18 inches between joints.
B. Install with minimal amount of joints; tops of adjacent pieces shall be aligned.
C. Miter internal corners. At external corners, 'V' cut back of base strip to 2/3 of its thickness and 

fold. At exposed ends, use premolded units.
D. Install base on solid backing. Bond tightly to wall and floor surfaces.
E. At masonry and other irregular substrates fill voids along top edge of resilient wall base with 

manufacturer's recommended adhesive filler material.
F. Scribe and fit to door frames and other interruptions.

3.05 INSTALLATION - STAIR COVERINGS
A. Install stair coverings in one piece for full width and depth of tread, where possible.
B. Adhere over entire surface. Fit accurately and securely.
C. Use filler as recommended by stair covering manufacturer to fill substrates that do not conform 

tightly to stair covering contours.
3.06 INSTALLATION - FLOOR MOLDINGS

A. Install floor moldings in one piece for full width of installation, where possible.
B. Where joints are unavoidable, fit tightly together and align adjacent molding profiles.
C. Adhere over entire surface. Fit accurately and securely.

3.07 CLEANING
A. Remove excess adhesive from floor, base, and wall surfaces without damage.

3.08 PROTECTION
A. Prohibit traffic on resilient stair coverings and floor moldings for 48 hours after installation.

END OF SECTION  09 6513
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SECTION 09 6566 - RESILIENT ATHLETIC FLOORING
PART 1  GENERAL 

1.01SECTION INCLUDES
A. Rubber sheet flooring, adhesively installed.

1.02 RELATED REQUIREMENTS
A. Section 03 3003 - Cast-In-Place Concrete Requirements for Floor Slabs - Methods and 

materials for moisture reducing admixtures in cast-in place concrete and related testing.
B. Section 09 0561 - Common Work Results for Flooring Preparation:  Removal of existing floor 

coverings, cleaning, and preparation.
1.03 REFERENCE STANDARDS

A. ASTM D2240 - Standard Test Method for Rubber Property--Durometer Hardness; 2015 
(Reapproved 2021).

B. EN 14808 - Surfaces For Sports Areas - Determination of Shock Absorption; 2005.
C. EN 14809 - Surfaces For Sports Areas - Determination of Vertical Deformation; 2005.
D. EN 1516 - Surfaces For Sports Areas - Determination of Resistance to Indentation; 2005.

1.04 SUBMITTALS
A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Manufacturer's printed data sheets for products specified.
C. Shop Drawings:  Fabrication and installation details, and layout, colors, and widths of game 

lines and equipment locations.
D. Selection Samples:  Manufacturer's color charts for flooring materials specified and game line 

paints, indicating full range of colors and textures available.
E. Verification Samples:

1. Resilient Flooring: Submit 3 samples, 8 inch square, illustrating color and pattern for each 
resilient flooring product specified.

F. Maintenance Data:  Include maintenance procedures, recommended maintenance materials, 
and suggested schedule for cleaning.

1.05 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing specified flooring with 

minimum 5 years documented experience.
B. Installer Qualifications:  Company specializing in installing specified flooring with minimum 5 

years documented experience and approved by flooring manufacturer.
C. Floor Slab Moisture Content: Manufacturer and Installer of Athletic Surfacing acknowledge that 

concrete slabs scheduled to receive Athletic Surfacing products are constructed with concrete 
mix designs containing water-vapor reducing admixtures. Manufacture and Installer of Athletic 
Surfacing agree to cooperate with manufacturer of water–vapor reducing admixtures including 
methods for testing slab moisture content, interpretation of moisture test results, and methods 
for slab preparation to receive Athletic Surfacing. Claims for additional compensation based on 
disagreements arising from interpretation of slab moisture testing will not result in additional 
costs to the Owner, or be acceptable cause for modification of warranty (guarantee) 
requirements included in this section or other sections of the contract documents.

1.06 DELIVERY, STORAGE, AND HANDLING
A. Deliver materials to project site in unopened containers clearly labeled with manufacturer's 

name and identification of contents.
B. Store materials in dry and clean location until needed for installation. During installation, handle 

in a manner that will prevent marring and soiling of finished surfaces.
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1.07 FIELD CONDITIONS
A. Maintain temperature in spaces to receive adhesively installed resilient flooring within range of 

70 to 95 degrees F for not less than 48 hours before the beginning of installation and for not 
less than 48 hours after installation has been completed. Subsequently, do not allow 
temperature in installed spaces to drop below 50 degrees F or to go above 100 degrees F.

PART 2  PRODUCTS 
2.01 PREFORMED ATHLETIC FLOORING

A. RSF1 Resilient Ahtletic Flooring - Multipurpose
1. Rubber Sheet Flooring: Multi-layer, dual-durometer, vulcanized sheet rubber flooring; 

smooth top wear layer with marbleization throughout the wear layer's entire depth.
a. Products:

1) Mondo USA; Advance, 2 Layer: www.mondoworldwide.com
2) Substitutions: Not permitted.
3) Manufacturer's Representative: Kevin Walsh, 847.887.9541, 

Kevin@kieferusa.com.
b. Total System Thickness: 6mm
c. Sheet Width: 6 feet, 1 inch
d. Sheet Lengths: As necessary to minimize transverse seams.
e. Wear Layer:

1) Wear Layer Thickness: 2mm.
2) Surface Finish: Smooth
3) Color: L70 Light Grey.

f. Performance Requirements:
1) Durameter Hardness. Type A: When tested in accordance with ASTM D2240.

(a) Top/Wear Layer: 78 mininum
(b) Bottom Layer: 60 minimum

B. RSF2 Resilient Ahtletic Flooring - Multipurpose
1. Rubber Sheet Flooring: Multi-layer, dual-durometer, vulcanized sheet rubber flooring; 

smooth top wear layer with marbleization throughout the wear layer's entire depth.
a. Products:

1) Mondo USA; Advance, 2 Layer: www.mondoworldwide.com
2) Substitutions: Not permitted.
3) Manufacturer's Representative: Kevin Walsh, 847.887.9541, 

Kevin@kieferusa.com.
b. Total System Thickness: 8mm
c. Sheet Width: 6 feet, 1 inch
d. Sheet Lengths: As necessary to minimize transverse seams.
e. Wear Layer:

1) Wear Layer Thickness: 10mm.
2) Surface Finish: Smooth
3) RSF2A: L70 Light Grey.
4) RSF2B: L06 Dark Grey.

f. Performance Requirements:
1) Durameter Hardness. Type A: When tested in accordance with ASTM D2240.

(a) Top/Wear Layer: 78 mininum
(b) Bottom Layer: 60 minimum

g. Game Lines: Manufacturer’s standard pigmented polyurethane paint.
1) Colors: Up to 2 colors, unless otherwise indicated. 
2) Locations: As indicated on drawing. **ADD1**

C. RSF3Resilient Athletic Flooring - Running Track:
1. Rubber Sheet Flooring: Multi-layer, dual-durometer, vulcanized sheet rubber flooring; 

textured top wear layer with hexagonal backing layer.
a. Products:
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1) Mondo USA; Super X 720: www.mondoworldwide.com.
2) Substitutions: Not permitted.
3) Manufacturer's Representative: Kevin Walsh, 847.887.9541, 

Kevin@kieferusa.com.
b. Total System Thickness:  10.5mm (13/32 inches).
c. Sheet Width:  Minimum 48 inches.
d. Sheet Lengths:  As necessary to minimize transverse seams.
e. Wear Layer:

1) Surface Finish: Super X 720 Embossing
2) Colors: 

(a) RSF3A: Dark Grey P06
(b) RSF3B: Terracotta P121
(c) RSF3C: Medium Grey P31

f. Game Lines: Manufacturer's standard pigmented polyurethane paint.
1) Colors: Up to 1 colors.

(a) White.
g. Performance Requirements:

1) Durometer Hardness, Type A: When tested in accordance with ASTM D2240:
(a) Top/Wear Layer: 55, minimum.
(b) Bottom Layer: 35, minimum.

2.02 ACCESSORIES
A. Leveling Compound: Latex-modified cement formulation as recommended by 

flooring.  manufacturer for substrate conditions.
B. Flooring Adhesive:  Waterproof; types recommended by flooring manufacturer.

PART 3  EXECUTION 
3.01 EXAMINATION

A. Examine substrates for conditions detrimental to installation of athletic flooring. Proceed with 
installation only after unsatisfactory conditions have been corrected.

B. Verify that surfaces are flat to tolerances acceptable to flooring manufacturer, free of cracks 
that might telegraph through flooring, clean, dry, and free of curing compounds, surface 
hardeners, and other chemicals that might interfere with bonding of athletic flooring to 
substrate.

C. Cementitious Subfloor Surfaces:  Verify that substrates are ready for resilient flooring 
installation by testing for moisture and alkalinity (pH).
1. Test in accordance with Section 09 0561 - Common Work Results for Flooring 

Preparation.
3.02 PREPARATION

A. Prepare floor substrates as recommended by flooring and adhesive manufacturers.
B. Concrete: Use leveling compound as necessary to achieve substrate flatness of plus or minus 

1/8 inch within 10 ft radius.
C. Remove coatings that are incompatible with flooring adhesives, using methods recommended 

by flooring manufacturer.
D. Broom clean areas to receive athletic flooring immediately before beginning installation.

3.03 INSTALLATION
A. Starting installation constitutes acceptance of subfloor conditions.
B. Install in accordance with manufacturer's written instructions.
C. Rubber Sheet Flooring:

1. Installed sheet flooring shall be without open cracks, raising and puckering at joints, 
bubbling, telegraphing, and other imperfections.
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2. Unless otherwise indicated lay flooring with joints and seams parallel to longer room 
dimensions, to produce minimum number of seams.  Lay out seams to avoid widths less 
than 1/3 of roll width; match patterns at seams.

3. Unroll flooring and allow to relax before beginning installation.
4. Mix adhesive thoroughly and apply to substrate with notched trowel. Roll flooring into 

fresh adhesive, overlapping end seams and double cutting, butting factory edges and 
compression fitting.

5. Roll entire flooring surface with steel roller to assure adhesion to substrate and eliminate 
air bubbles.

6. Immediately remove any adhesive from flooring surface, using chemical recommended by 
flooring manufacturer.

7. Fit joints and butt seams tightly.
8. Lay out game lines using tape and taping machine approved by flooring manufacturer. 

Apply game line paint with roller, and allow to dry before removing tape.
9. Apply transparent top coat over flooring if recommended by manufacturer, to achieve a 

uniform finished appearance.
3.04 CLEANING

A. Clean flooring using methods recommended by manufacturer.
1. Complete final cleaning of floor not more than 5 days prior to Substantial Completion.

3.05 PROTECTION
A. Protect finished athletic flooring from construction traffic to ensure that it is without damage 

upon Date of Substantial Completion.
1. After cleaning, place protective coverings over finished floors; do not remove coverings 

until Date of Substantial Completion.
END OF SECTION  09 6566
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SECTION 11 6623 - GYMNASIUM EQUIPMENT
PART 1  GENERAL 

1.01SECTION INCLUDES
A. Basketball equipment. **ADD1**
B. Wall safety pads.
C. Divider curtains.
D. Indoor batting cages.
E. Volleyball equipment.

1.02 DEFINITIONS
A. NFHS: National Federation of State High School Associations.

1.03 REFERENCE STANDARDS
A. ANSI A208.1 - American National Standard for Particleboard; 2022.
B. ASTM A391/A391M - Standard Specification for Grade 80 Alloy Steel Chain; 2021.
C. ASTM A413/A413M - Standard Specification for Carbon Steel Chain; 2021.
D. ASTM A47/A47M - Standard Specification for Ferritic Malleable Iron Castings; 1999, with 

Editorial Revision (2022).
E. ASTM C1107/C1107M - Standard Specification for Packaged Dry, Hydraulic-Cement Grout 

(Nonshrink); 2020.
F. ASTM E84 - Standard Test Method for Surface Burning Characteristics of Building Materials; 

2023d.
G. ASTM F2440 - Standard Specification for Indoor Wall/Feature Padding - 2018.
H. AWS D1.1/D1.1M - Structural Welding Code - Steel; 2025.
I. NEMA IA 10030 - Industrial Control and Systems:  Enclosures; 2024.
J. NFHS (Guide) - Court and Field Diagram Guide; current edition.
K. NFPA 70 - National Electrical Code; Most Recent Edition Adopted by Authority Having 

Jurisdiction, Including All Applicable Amendments and Supplements.
L. NFPA 101 - Life Safety Code; Most Recent Edition Adopted by Authority Having Jurisdiction, 

Including All Applicable Amendments and Supplements.
M. NFPA 701 - Standard Methods of Fire Tests for Flame Propagation of Textiles and Films; 

2023, with Errata.
N. PS 1 - Structural Plywood; 2023.
O. PS 2 - Performance Standard for Wood Structural Panels; 2018.

1.04 ADMINISTRATIVE REQUIREMENTS
A. Preinstallation Meeting:  Conduct a preinstallation meeting one week prior to the start of the 

work of this section; require attendance by all affected installers.
B. Large Components:  Ensure that large components can be moved into final position without 

damage to other construction.
C. Electrically Operated Equipment:  Coordinate location and electrical characteristics of service 

connection.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements, for submittal procedures.
B. Product Data:  Provide manufacturer's data showing configuration, sizes, materials, finishes, 

hardware, and accessories; include:
1. Electrical characteristics and connection locations.

C. Shop Drawings:
1. Include plans, elevations, sections, and attachment details.
2. Include point loads and locations for attachment of gymnasium equipment to structure.



TMP Architecture, Inc. TMP25026E 

03-18-2026 D.R.2 ADDENDUM NO. 1 GYMNASIUM EQUIPMENT 

3. Indicate operational clearances.
4. Include diagrams for power, signal, and control wiring
5. For divider curtains:

a. Include plans showing alignment of curtains in relation to court layout and overhead 
structural supports.

b. Include system clearances, stacking requirements, and limits for fitting into adjacent 
construction.

D. Coordination Drawings: Court layout plans, reflected ceiling plans, and other details, drawn to 
scale, and coordinated with ceiling-suspended gymnasium equipment, divider curtains, floor 
inserts, game lines, and markers applied to finished flooring, and coordinated with each other, 
using input from installers of the items involved:
1. Structural members to which overhead-supported gymnasium equipment will be attached.
2. Suspended ceiling components, if any.
3. Items supported from building structure above the courts, including, but not limited to, the 

following:
a. Luminaires.
b. Air outlets and inlets.
c. Speakers.
d. Sprinklers.
e. Smoke detectors.
f. Acoustical treatments or panels.

g. Access panels.
E. Samples:  Submit 3 samples 3 by 3 inches in size showing each color and finish selected.
F. Selection Samples: Where colors and finishes are not specified, submit 3 sets of color and 

finish selection charts or chips.
G. Operating and maintenance data for each operating equipment item.
H. Warranty:  Submit manufacturer warranty and ensure that forms have been completed in 

Owner's name and registered with manufacturer.
1.06 QUALITY ASSURANCE

A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 
section, with not less than 5 years of documented experience.

B. Installer Qualifications:  Company specializing in performing work of the type specified with 
minimum 5 years of documented experience and approved by manufacturer.

1.07 DELIVERY, STORAGE, AND HANDLING
A. Deliver products to project site in manufacturer's original packaging with factory original labels 

attached.
B. Store products indoors and elevated above floor; prevent warping, twisting, or sagging.
C. Store products in accordance with manufacturer's instructions; protect from extremes of 

weather, temperature, moisture, and other damage.
1.08 FIELD CONDITIONS

A. Environmental Limitations: Do not install equipment until spaces are enclosed and 
weatherproof, wet work in spaces is complete and dry, and ambient temperature and humidity 
conditions are maintained at the levels indicated for Project when occupied for its intended use.

B. Field Measurements: Verify position and elevation of floor inserts and layout for gymnasium 
equipment.

1.09 WARRANTY
A. See Section 01 7800 - Closeout Submittals, for additional warranty requirements.
B. Manufacturer agrees to repair or replace components of gymnasium equipment 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. Basketball backboard failures, including glass breakage.
b. Faulty operation of divider curtains and basketball backstops.
c. Faulty operation of volleyball standards and winches.

2. Warranty Periods:
a. 1 year from date of Substantial Completion for volleyball nets, volleyball referee 

stand, volleyball equipment cart, safety pads, volleyball antennas, volleyball sideline 
markers, and volleyball cable covers.

b. 3 years from date of Substantial Completion volleyball winch assembly, volleyball 
floor sleeves, and volleyball cover plates.

c. 4 years from date of Substantial Completion for basketball goals.
d. 5 years from date of Substantial Completion for divider curtains.
e. 10 years from date of Substantial Completion for basketball backboard safety pads 

and volleyball standards.
f. 25 years from date of Substantial Completion for ceiling mounted basketball 

backstops.
g. Lifetime for basketball backboards.

PART 2  PRODUCTS 
2.01 MANUFACTURERS

A. Gymnasium Equipment: The design for each item specified is based on the product name. 
Provide either the product identified as "Basis of Design" or an equivalent product from one of 
the following:
1. ADP Lemco, Inc:  www.adplemco.com/#sle.
2. Draper, Inc: www.draperinc.com/#sle.
3. IPI by Bison, Inc: www.ipibybison.com/#sle.
4. JayPro Sports, LLC; www.jayprosports.com.
5. Performance Sports Systems: www.perfsports.com/#sle.
6. Porter Athletic Equipment Company: www.porterathletic.com/#sle.
7. Spalding Sports Equipment; www.spaldingequipment.com
8. Shelde Sports ; www.scheldesports.us; (833) 724-3533.
9. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 GENERAL REQUIREMENTS
A. See drawings for sizes and locations, unless noted otherwise.
B. Where mounting dimensions or sizes are not indicated, comply with applicable requirements of 

the following:
1. National Federation of State High School Associations (NFHS) sports rules; NFHS 

(Guide).
C. Provide mounting plates, brackets, and anchors of sufficient size and strength to securely 

attach equipment to building structure; comply with requirements of Contract Documents.
1. Equipment supplier / Installer to provide all required support pipes, hangers, chains, 

cables, etc., to install their products from the main structure. Equipment cannot be 
mounted to secondary roof purlins.

D. Hardware:  Heavy duty steel hardware, as recommended by manufacturer.
E. Electrical Wiring and Components:  Comply with NFPA 70; provide UL-listed equipment.
F. Structural Steel Fabrications:  Welded in accordance with AWS D1.1/D1.1M, using certified 

welders.
2.03 GYMNASIUM DIVIDER CURTAINS

A. Netting: Fixed.
1. Netting: Black; No. 36 Nylon

a. Mesh openings: 1 3/4 inch square.
2. Color: Black.

B. Divider-Curtain System: Electrically operated.
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1. Operation: Vertical lift fold-up conforming to ceiling profile; 
2. Outer Edge Hems: Double turned and welded.
3. Supports and Fittings: Corrosion-resistant steel clamps and hangers.
4. Drive Pipe: 3-1/8-inch nominal diameter, fabricated from steel or aluminum, with minimum 

number of joints for required lengths. Black finish.
5. Curtain Battens: 1-1/2-inch nominal diameter, fabricated from steel pipe or tubing, with 

minimum number of joints for required lengths. Black finish.
C. Divider Curtains:

1. Upper Curtain, Mesh: Woven mesh of polyester yarn coated with vinyl, weighing not less 
than 9 oz./sq. yd.

a. Color:  Standard color as selected by Architect.
2. Lower Curtain, Solid: Woven polyester fabric coated with vinyl, 22 oz./sq. yd.

a. Height Above Floor: 8 feet.5 feet **ADD1**
b. Color:  Standard color as selected by Architect.

3. Hems: Folded and electronically welded.
4. Seams: Electronically welded.
5. Overall Curtain Height:  Floor to ceiling, within installation clearances required.
6. Bottom of Curtain: Approximately 2 inches above finished floor.
7. Flame-Resistance Rating:  Passes NFPA 701 Test 2.

D. Curtain Operators:
1. Electric motors of size and capacity recommended by divider curtain manufacturer for 

proper operation.
a. Include wiring from control stations to motors and between synchronizer and dual 

motors for long curtains.
b. Coordinate operator wiring requirements and electrical characteristics with building 

electrical system.
2. Electrical Components, Devices, and Accessories: Listed and labeled according to NFPA 

70 and marked for intended location and application.
3. Motor Electrical Characteristics:

a. Horsepower:  1 hp.
b. Voltage:  120 V AC, single phase, 60 hertz.

4. Limit Switches: Adjustable switches, interlocked with motor controls and set to 
automatically stop divider curtain at fully extended and fully retracted positions.

5. Safety Lock: Locks drive system when speed exceeds 1-1/2 fps or manufacturer's 
recommended speed; whichever is more restrictive.

6. Controls: Controlled by a remote control station.
E. Locations: As indicated.
F. Basis of Design: Refer to Drawings for locations of the following types: .

1. Divider Curtain: Performance Sports Systems; Model Peak Fold 4025-Peak: 
www.perfsports.com

2. Divider Curtain: Performance Sports Systems; Model Slope Fold 4025-Slope: 
www.perfsports.com

3. Divider Curtain: Performance Sports Systems; Model 4030 Roll Up; www.perfsports.com
4. Walk Draw Curtain: Performance Sports Systems; Model 4013: www.perfsports.com
5. Walk Draw Curtain:

2.04 INDOOR CONTAINMENT
A. Indoor Batting Cages:

1. Enclosure Material:  Netting on top and sides with sewn rope border allowing for additional 
material on sides to rest on floor to retain balls within batting cage.

2. Netting:  Black, No.36 nylon, 1-3/4 inches square.
a. For batting cages on Mezzanine Level: Netting to be Black, No 21 nylon, 3/4 

inch square, to restrict the passage of golf balls, rated at 210 pound minimum 
tensile strength. 
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b. Batting Cages on Mezzanine Level: Refer to Alternate No.1 – Section No.          
01 2300 – Alternates.**ADD1**

3. Size:
a. Length:70 feet.
b. Width: 12 feet.
c. Height: 12 feet.

4. Upper Support Frame:  At least 1-1/2 inches diameter aluminum pipe and necessary 
fittings to provide symmetrical layout with uniform spacing.

5. Support Cables:  Steel cables at least 1/8 inch in diameter with minimum of 1800 pounds 
tensile strength spaced to align with support frame horizontal members providing uniform 
load distribution and stability.

6. Basis of Design: Performance Sports Systems; Model 4080BL - 70: www.perfsports.com 
B. Indoor Suspended Throwing Cage:

1. Enclosure Material: Netting on top and sides with sewn rope border allowing for additional 
material on sides to rest on floor to retain balls within batting cage.

2. Netting:  Black, No.36 nylon, 1-3/4 inches square.
3. Width: 16 feet 5 inches
4. Radius: 8 feet 2 1/2 inches
5. Height: 12 feet  2 inches
6. Basis of Design:  Performance Sports Model 4075

2.05 FLOOR-MOUNTED EQUIPMENT
A. Sleeves for Volleyball Posts:

1. Manufacturer: Shelde Sports:
2. Size:

a. Diameter: 3 inches. 4inches. **ADD1**
b. Length: 9 inches
c. Flange thickness: 1/8 inch.

3. Cover:
a. Material: Brass alloy construction

1) Provide spacers to accommodate distance between finished floor level and cast 
in places sleeve body.

b. Color: Painted to match color sample provided by Architect.
4. Second Story Socket Form: Refer to Structural Drawings for custom fabricated 

element for each volleyball post. **ADD1**
B. Long / Triple Jump Take Off Board:

1. Manufacturer: Sportsfield Special;ties; www.sportsfieldspecialties.com.
2. Model: LTJT0B8BL-8 inch Long and Triple Jump Take-Off Board System with 

Blanking Lid.
3. Components:

a. White Synthetic Polyboard with Textured Surface:
1) Dimensions: 8 inches wide x 48 inches long, 3/4 inches deep.
2) Grooved Edges for Slide-on Assembly, no exposed fastening hardware.

b. Extruded Aluminum Insert/Spacer:
1) Wall Thickness: 0120 inches.
2) Designed to accommodate Slide-on Board Assembly. 

c. Formed Aluminum Blanking Lid:
1) Material:1/8 inch (0.125 inches) Aluminum Sheet.
2) 1/2 inch Recess to accept synthetic Track Surfacing by Section 09 8566 – 

Resilient Athletic Flooring
d. 16 Gauge (0.60 inch) 304 Stainless Steel Tray:

1) Cap 1 inch PVC drain stub (oriented at either end). **ADD1**
2.06 WALL SAFETY PADS

A. Wall Safety Pads: Padded wall panels attached in a continuous row.

http://www.sportsfieldspecialties.com/
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1. Construction: Fabric covered fill material laminated to backer board,
a. Backer Board: Minimum 1/2 inch thick plywood or oriented strand board.
b. Fill: Fire-resistive, high impact-resistant, neoprene foam.

1) Thickness: 2 inches, minimum.
2) Density: 6 lb per cu. ft.

c. Fabric: Puncture and tear resistant, PVC-coated polyester or nylon-reinforced PVC 
fabric.
1) Weight: 14-oz./sq. yd., minimum.
2) Secure fabric to back of backer board.
3) Fabric shall be free of sags and wrinkles.
4) Treat with fungicide for mildew resistance.
5) Colors: Two standard colors as selected by Architect.

2. Performance Requirements:
a. Complies with ASTM F2440 for impact protection.
b. Surface-Burning Characteristics: ASTM E84, Class A.

1) Flame-Spread Index:  25 or less.
2) Smoke-Developed Index:  450 or less.

3. Sizes:
a. Standard Padding:

1) Width: 24 inches.
2) Length: 72 inches.

b. L and C Shaped Padding:
1) Manufacturer's standard L and C shapes for corners. Length to match standard 

padding.
c. Specially Shaped Padding: Custom fabricate special shapes and sizes to fit 

irregularly shaped members, areas, and protrusions in walls.
1) Provide padding for:

(a) I-beams.
(b) Pilasters / Columns
(c) Other items as indicated.

4. Cutout Trim: Provide manufacturer's standard flanged cutout trim kits for fitting pads 
around switches, receptacles, and other obstructions.

5. Mounting Method: Concealed Z-clips.
6. Locations: As indicated.
7. Basis-of-Design: Performance Sports Systems; Model 4130 Wall Pads with Model 4196 z-

clips.
2.07 REMOTE CONTROL SYSTEM

A. Remote Control System:
1. General: All gymnasium operable equipment within each gymnasium space shall be 

controlled from a single system located within full view of all the operable gymnasium 
equipment.

a. Systems shall be capable of controlling all the operable equipment within the space 
including, but not limited to, the following:
1) Divider curtains.
2) Batting cages
3) Throwing cages

b. Provide two (2) separate control systens as follows:
1) One to control Divider Curtains and containment items on the first levelk.
2) One to control the Batting Cages on the Mezzanine Level (Alternate No. 1)

2. Remote-Control Stations: NEMA IA 10030, Type 1 enclosure for flush mounting. Key-pad 
controlled, with constant pressure on the key pad to control gymnasium equipment.

a. Control station shall be capable of controlling gymnasium equipment individually or in 
multiple pre-programmed groups.
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b. Control station shall require a four digit password to operate and shall go inactive 
after 30 seconds of non-use.

c. Control station shall use LED lights and buzzer, or similar method, to provide 
information to user as follows:
1) Green LED and buzzer activation occurs after correct password has been 

entered, and system is activated.
2) Yellow LED indicates standby mode.
3) Red LED indicates activation and operation of selected gymnasium equipment.

d. Locations: As indicated.
3. Include all associated relay boards and wiring as required for a complete remote control 

system.
4. Basis-of-Design: Performance Sports Systems; Model TSC1500.

2.08 MISCELLANEOUS MATERIALS
A. Cheer Mat: EZ Flex Carpet Bonded Foam Mat; www.ezflexmats.cpom

1. Foam Type: Cross-Linked Polyethylene
2. Thickness: 2 inches
3. Size: 6 feet  wide x 43 long feet.
4. Quantity: Seven (7) for total width of 42 feet.
5. Color: Selected by Architect from standard range

B. Jump Form Sand Pit: Sports Specialties: www.sportsfield.com
1. Model: SPSCHS
2. Size:

a. Interior length: 23 feet, 5 1/4" inches.
b. Exterior length: 26 feet 4 inches
c. Width: 13

3. Provide Standard cover consisting of eight (8) panels.
4. Provide 1/8 inch aluminum sheet sand catchers complete with:

a. 1/8 inch Aluminum sheet base forms with welded cross supports.
b. Integrated drain tubess at each corner.  
c. 1 inch x 1/8 inch thick aluminum swag grating,
d. q.2 inch thick rubber mats with 1 1/4 inch round perforations.

5. Provide 8 inch Take off Board, complete with:
a. 3/4 inch white polyboard stextured surface (Replacable).
b. Extruded spacer
c. Stainless steel trough connected to sub-surgace drainage stystem.

C. Vault Box Plug:
1. Sportsfield Specialties: Model PVBCPSS

a. Material:
1)  Aluminum.
2) Thickness: 0.090 inches.
3) Depth: Tapered from 0 inches to 7 3.4 inches.
4) Width: 1 foot 11 9/16 inches.
5) Length: 3 feet 6 3/16 inches.

b. Cover recessed 1/2 inch to receive synthetic track material, and provided with 
retractable lift handle.

c. Provide:
1) Pole Vault Uprights:

(a) Model: PVS0517 (two).
(1) Frame: Custom Extruded Uprights with 1 1/2 inch square tune 

extension post,1/8" thick wall construction.
(2) Steel rolling base
(3) Bar rest pins

(b) Cross Bar positions 5 feet to 17 feet.
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2) Provide Cross bar
(a) Model PVX
(b) Length: 13 feet 1 inch.
(c) Material: High strength, High visability Fiberglass.

3) Provide fall mats full set with 2 color logo
(a) Model: PV2224HDZ Durazone

(1) PVDG - Digitally printed grapgic.
(2) Artwork to be provided by Architect.

4) Provide Pole Vault Standard Angled Base Protector Pads for uprights: Model 
PVBPANG

D. Wrestling Mat: EZ Flex Carpet Bonded Foam Mat: www.ezflexmats.com
1. Foam Type: Cross linked Polyethylene.
2. Thickness: 2 inches.
3. Size: 6 feet wide x 42 feet long.
4. Quantity: Seven (7) for a total width of 42 feet.
5. Color: Selected by Architect from standard range.
6. Logo: Provide 2 color logo for center of the combined matt layout.

a. Artwork for logo to be provided to Contractor.
E. Equipment-Mounting Boards: Wood; size and quantity as required to mount gymnasium 

equipment according to manufacturer's instructions.
1. Finish: Gymnasium equipment manufacturer's standard transparent finish.

F. Associated Hardware, Support, and Fasteners:
1. Support Cable:  Manufacturer's standard galvanized-stranded-steel wire rope with a 

breaking strength of 7000 lbs.
a. Provide fittings according to the wire rope manufacturer's instructions for size, 

number, and installation method.
2. Support Chain and Fittings: ASTM A391/A391M, Grade 80, heat-treated alloy-steel 

chains.
a. Provide hot-dip galvanized or zinc-plated steel connectors and hangers.

3. General Purpose Chain: For chains not used for overhead lifting, ASTM A413/A413M 
carbon steel chain, Grade 30 proof coil chain or higher as recommended by gymnasium 
equipment manufacturer.

a. Provide coating type, chain size, number, and installation method according to 
manufacturer's instructions.

4. Castings and Hangers: ASTM A47/A47M malleable iron; grade as required for structural 
loading.

5. Anchors, Fasteners, Fittings, and Hardware: Manufacturer's standard corrosion-
resistant  units; concealed; tamperproof, vandal-resistant design.

G. Plywood: PS 1, Exterior Exposure.
H. Oriented Strand Board (OSB): PS 2.
I. Particle Board: ANSI A208.1.
J. Grout: Nonshrink, nonmetallic, premixed, factory-packaged, nonstaining, noncorrosive, 

nongaseous grout, ASTM C1107/C1107M; with minimum strength recommended by 
gymnasium equipment manufacturer.

PART 3  EXECUTION 
3.01 EXAMINATION

A. Take field measurements to ensure proper fitting of work. If taking field measurements before 
fabrication will delay work, allow for adjustments within recommended tolerances.

B. Inspect areas and conditions before installation, and notify Architect in writing of unsatisfactory 
or detrimental conditions.
1. Verify that supporting structure, subfloors, and other substrates are properly prepared to 

receive and support work of this section.
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C. Do not proceed with this work until conditions have been corrected; commencing installation 
constitutes acceptance of work site conditions.

D. Verify that electrical services are correctly located and have proper characteristics.
3.02 INSTALLATION - GENERAL

A. Install gymnasium equipment in accordance with Contract Documents and manufacturer's 
instructions.

B. Install gymnasium equipment after other finishing operations, including painting, have been 
completed unless otherwise indicated.

C. Coordinate installation of inserts and anchors that must be built in to flooring or subflooring.
D. Install equipment rigid, straight, plumb, and level.
E. Secure equipment with manufacturer's recommended anchoring devices.

1. Fasteners and anchors shall properly transfer gymnasium equipment loads to structural 
supports.

F. Separate dissimilar metals to prevent electrolytic corrosion.
G. Electric Installation: Connect wiring to building electrical system.

3.03 OPERATIONAL GYMNASIUM EQUIPMENT
A. Operating Gymnasium Equipment: Verify clearances of movable components of gymnasium 

equipment throughout entire range of operation and for access to operating components.
3.04 FLOOR INSERTS

A. Floor Inserts:
1. Coordinate locations with application of game lines and markers.
2. Coordinate installed elevation heights of floor inserts with installation and field finishing of 

finish flooring; ensure that installed cover plates are flush with adjacent flooring.
3. Installation:

a. Clean oversized, recessed voids in concrete substrate of debris.
b. Position each sleeve, and fill void around sleeve with grout, mixed and placed 

according to grout manufacturer's written instructions.
c. Hold sleeve in proper position until grout is sufficiently cured.

3.05 WALL SAFETY PADS
A. Install wall padding securely, with edges tight to wall and without wrinkles in fabric covering.
B. Bottom of pads shall be 4 inches above finish floor unless otherwise indicated.
C. Limit cuts in face of wall padding so that cuts are securely and fully concealed behind cutout 

trim.
3.06 ADJUSTING

A. Verify proper placement of equipment.
B. Verify proper placement of floor inserts; install volleyball standard posts and equipment and 

verify installation is proper and all equipment functions correctly.
C. Perform operational tests of all operable equipment.

1. Adjust operating equipment for proper operation; remove and replace equipment causing 
noise or vibration; lubricate equipment as recommended by manufacturer.

2. Verify that limit switches are properly set.
3.07 CLEANING

A. Remove masking or protective covering from finished surfaces.
B. Clean equipment in accordance with manufacturer's recommendations.

3.08 PROTECTION
A. Protect installed products until Date of Substantial Completion.
B. Replace damaged products before Date of Substantial Completion.
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3.09 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain gymnasium equipment.
END OF SECTION  11 6623
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PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 1 Specification Sections, apply to this Section.

B. Related Sections include the following:

1. Division 20 Section “Mechanical General Requirements.”

2. Division 20 Section “Basic Mechanical Materials and Methods.”

1.02 DEFINITIONS
A. ABS: Acrylonitrile-butadiene-styrene plastic.

B. FOG: Fats, oils, and greases.

C. FRP: Fiberglass-reinforced plastic.

D. HDPE: High-density polyethylene plastic.

E. PE: Polyethylene plastic.

F. PP: Polypropylene plastic.

G. PUR: Polyurethane plastic.

H. PVC: Polyvinyl chloride plastic.
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1.03 SUBMITTALS
A. Product Data: For each type of product indicated. Include rated capacities, operating 

characteristics, and accessories.

B. Shop Drawings: 

1. Show fabrication and installation details for frost-resistant vent terminals.

2. Wiring Diagrams: Power, signal, and control wiring.

C. Field quality-control test reports.

D. Operation and Maintenance Data: For drainage piping specialties to include in operation and 
maintenance manuals.

1.04 QUALITY ASSURANCE
A. Drainage piping specialties shall bear label, stamp, or other markings of specified testing agency.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a NRTL acceptable to authorities having jurisdiction, and marked for intended use.

C. Comply with NSF 14, "Plastics Piping Components and Related Materials," for plastic sanitary 
and storm piping specialty components.

1.05 COORDINATION
A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 

reinforcement, and formwork requirements are specified in Division 3.

B. Coordinate size and location of roof penetrations.

PART 2 PRODUCTS
2.01 CAST-IRON CLEANOUTS

A. Size: Cleanouts shall be same nominal size as the pipe they serve up to 4 inches. For pipes larger 
than 4 inches nominal size, minimum size of cleanout shall be 4 inches.

B. Exposed Cast-Iron Cleanouts:

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

a. Josam Company; Josam Div.; Series 58910.

b. MIFAB, Inc.; C1460.

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.; 4510 Series.

d. Tyler Pipe; Wade Div.

e. Watts Drainage Products Inc.

f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M for cast iron for cleanout test tee.

3. Body Material: Hub-and-spigot, cast-iron soil pipe T-branch or hubless, cast-iron soil pipe 
test tee as required to match connected piping.

4. Closure: Countersunk or raised-head, brass or bronze plug with tapered threads.

C. Cast-Iron Floor Cleanouts (On-Grade Interior Floor Areas):

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
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a. Josam Company; Josam Div.

b. MIFAB, Inc.; C1220-R.

c. Sioux Chief Manufacturing Company, Inc.

d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.; Model 4023S-F.

e. Tyler Pipe; Wade Div.

f. Watts Drainage Products Inc.

g. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M.

3. Type: Adjustable housing.

4. Body or Ferrule: Cast iron.

5. Clamping Device: Not required.

6. Outlet Connection: Spigot.

7. Closure: Brass, bronze, or plastic plug with tapered threads.

8. Adjustable Housing Material: Cast iron with threads, set-screws or other device.

9. Frame and Cover Material and Finish: Nickel-bronze, copper alloy with scoriated cover in 
service areas, and recessed cover to accept floor finish material in finished floor areas.

10. Frame and Cover Shape: Round.

11. Top Loading Classification: Medium Duty.

12. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

D. Cast–Iron Floor Cleanouts (Not-On-Grade Interior Floor Areas):

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

a. Josam Company; Josam Div.

b. MIFAB, Inc.; C-1100-C-R-34.

c. Sioux Chief Manufacturing Company, Inc.

d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.; Model 4333C.

e. Tyler Pipe; Wade Div.

f. Watts Drainage Products Inc.

g. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M.

3. Type: Adjustable housing.

4. Body or Ferrule: Cast iron.

5. Clamping Device: Required.

6. Outlet Connection: Spigot.

7. Closure: Brass, bronze, or plastic plug with tapered threads.

8. Adjustable Housing Material: Cast iron with threads, set-screws or other device.
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9. Frame and Cover Material and Finish: Nickel-bronze, copper alloy with scoriated cover in 
service areas, and recessed cover to accept floor finish material in finished floor areas.

10. Frame and Cover Shape: Round.

11. Top Loading Classification: Medium Duty.

12. Riser: ASTM A 74, Service class, cast-iron drainage pipe fitting and riser to cleanout.

E. Cast-Iron Wall Cleanouts (Finished Wall Areas):

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

a. Josam Company; Josam Div.; Model 58790-20.

b. MIFAB, Inc.; C1460-RD.

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

d. Tyler Pipe; Wade Div.

e. Watts Drainage Products Inc.

f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.36.2M. Include wall access.

3. Body: Hub-and-spigot, cast-iron soil pipe T-branch or hubless, cast-iron soil pipe test tee 
as required to match connected piping.

4. Closure: Countersunk or raised-head, drilled-and-threaded bronze or brass plug with 
tapered threads.

5. Wall Access: Round, deep, chrome-plated bronze flat, chrome-plated brass or stainless-
steel cover plate with screw.

2.02 PLASTIC CLEANOUTS
A. Size: Cleanouts shall be same nominal size as the pipe they serve up to 4 inches. For pipes larger 

than 4 inches nominal size, minimum size of cleanout shall be 4 inches.

B. Plastic Floor Cleanouts:

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

a. IPS Corporation.

b. MIFAB, Inc.

c. NDS Inc.

d. Sioux Chief Manufacturing Company, Inc.

e. Zurn Plumbing Products Group; Light Commercial Operation.

2. Body: PVC.

3. Closure Plug: PVC.

4. Riser: Drainage pipe fitting and riser to cleanout of same material as drainage piping.

2.03 BACKWATER VALVES
A. Horizontal, Plastic Backwater Valves:
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1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:

a. Canplas LLC.

b. IPS Corporation.

c. NDS Inc.

d. Oatey.

e. Plastic Oddities; a division of Diverse Corporate Technologies.

f. Sioux Chief Manufacturing Company, Inc.; ProCheck.

g. Zurn Plumbing Products Group; Light Commercial Operation.

2. Size: Same as connected piping.

3. Body: PVC.

4. Cover: Same material as body with threaded access to check valve.

5. Check Valve: Removable swing check.

6. End Connections: Socket type.

7. Deep-Bury Adapters: Same material as body, with solvent weld connections to extension.

8. Extension: NPS 6, Schedule 40 PVC extension to backwater valve cover at floor.

2.04 FLOOR DRAINS
A. Cast-Iron Floor Drains (Toilet Rooms, Kitchen and Janitor’s Closet) FD-1:

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

a. Josam Company; Josam Div.

b. MIFAB, Inc.

c. Sioux Chief Manufacturing Company, Inc.; Finish Line Adjustable Drainage System.

d. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.; Model 2005Y-A.

e. Tyler Pipe; Wade Div.

f. Watts Drainage Products Inc.

g. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.6.3.

3. Pattern: Floor drain.

4. Body Material: Gray iron.

5. Seepage Flange: Required.

6. Clamping Device: Required.

7. Outlet: Bottom.

8. Coating on Interior and Exposed Exterior Surfaces: Enamel.

9. Top or Strainer Material: Nickel bronze.

10. Top of Body and Strainer Finish: Nickel bronze.
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11. Top Shape: Round, with vandal proof screws.

12. Dimensions of Top or Strainer: 7 inch diameter.

13. Top Loading Classification: Light Duty.

14. Funnel: Not required.

15. Inlet Fitting: Gray iron, with spigot outlet.

B. Cast-Iron Floor Drains (Mechanical Rooms and Electrical Rooms) FD-2:

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

a. Josam Company; Josam Div.

b. MIFAB, Inc.

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.; Model 2142Y.

d. Tyler Pipe; Wade Div.

e. Watts Drainage Products Inc.

f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.6.3.

3. Pattern: Floor drain.

4. Body Material: Gray iron.

5. Seepage Flange: Required.

6. Clamping Device: Required.

7. Outlet: Bottom.

8. Coating on Interior and Exposed Exterior Surfaces: Enamel.

9. Sediment Bucket: 3-3/4 inches deep, slotted sediment bucket with lift bar.

10. Top or Strainer Material: Cast-iron.

11. Top Shape: Round.

12. Dimensions of Top or Strainer: 11-1/2 inch diameter tractor grate, 29 square inches of free 
area. Provide partial grate where required to accept equipment drains.

13. Top Loading Classification: Heavy Duty.

14. Funnel:  Not required.

15. Outlet Fitting: Gray iron, with spigot outlet.

C. Cast-Iron Floor Sink Drains FS-1:

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

a. Josam Company; Josam Div.

b. MIFAB, Inc.

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

d. Tyler Pipe; Wade Div.

e. Watts Drainage Products Inc.
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f. Zurn Plumbing Products Group; Specification Drainage Operation.

g. Commercial Enameling Co.

h. Prier Products, Inc.

i. Zurn Plumbing Products Group; Light Commercial Operation.

2. Standard: ASME A112.6.3.

3. Pattern: Floor drain.

4. Body Material: Gray iron.

5. Seepage Flange: Required.

6. Clamping Device: Required.

7. Outlet: Bottom.

8. Coating on Interior and Exposed Exterior Surfaces: Acid resistant enamel.

9. Top or Strainer Material: No grate top.

10. Body and Strainer Finish: Nickel bronze.

11. Depth: 10 inches.

12. Top Shape: Square.

13. Dimensions of Top or Strainer: 12 inch by 12 inch, having 28 square inches of free area, 
and with flat bottom strainer.

14. Top Loading Classification: Light Duty.

15. Outlet Connection: Gray iron, with spigot outlet.

2.05 TRENCH DRAINS
A. Modular Cast-Iron Trench Drains (TD-1):

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

a. Josam Company; Josam Div.

b. MIFAB, Inc.

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.; Model 2810 Series.

d. Tyler Pipe; Wade Div.

e. Watts Drainage Products Inc.

f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.6.3 for trench drains.

3. Material: Cast iron or ductile iron.

4. Flange: Anchor.

5. Clamping Device: Not required.

6. Outlet: Bottom unless otherwise indicated.

7. Grate Material: Cast iron.

8. Grate Finish: Not required.
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9. Dimensions of Frame and Grate: 6 inches wide, and length indicated on Drawings.

10. Top Loading Classification: Heavy Duty.

11. Extension Sections: As required to suit project.

B. Modular Cast-Iron Trench Drains (TD-2): 

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

a. Josam Company; Josam Div.

b. MIFAB, Inc.

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

d. Tyler Pipe; Wade Div.

e. Watts Drainage Products Inc.

f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.6.3 for trench drains.

3. Material: Cast iron or ductile iron.

4. Flange: Anchor.

5. Clamping Device: Not required.

6. Outlet: Bottom unless otherwise indicated.

7. Grate Material: Nickel bronze.

8. Grate Finish: Not required.

9. Dimensions of Frame and Grate: 6 inches wide, and length indicated on Drawings.

10. Top Loading Classification: Light Duty.

11. Extension Sections: As required to suit project.

C. Trench Drain, (TD-3):

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

a. Josam Company; Josam Div.

b. MIFAB, Inc.

c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

d. Tyler Pipe; Wade Div.

e. Watts Drainage Products Inc.

f. Zurn Plumbing Products Group; Specification Drainage Operation.; Z874-12

2. Type: Modular system of channel sections, grates, and appurtenances; designed so grates 
fit into channel recesses without rocking or rattling.

a. Channel Sections: Interlocking-joint, HDPE modular units, with end caps. Include 
flat, rounded, bottom, with sloped-invert, and with outlets in number, sizes, and 
locations indicated.

1) Dimensions: 12 inches wide. Include number of units required to form total 
lengths indicated.
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b. Frame Materials: Powder coated carbon steel.

c. Grates: Stainless steel with slots or perforations and widths and thickness that fit 
recesses in channel sections, and including construction covers. 

d. Supports, Anchors, and Setting Devices: (10) 4” long concrete anchors per 80” 
section.

e. Outlet: 4” No hub bottom outlet.

f. Rebar Clips: Required.

g. Vandal Proof Lockdown Grate: Required.

h. Channel-Section Joining and Fastening Materials: As recommended by system 
manufacturer.

i. Bottom Dome Strainer: Required.

2.06 AIR-ADMITTANCE VALVES
A. Fixture Air-Admittance Valves:

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

a. Ayrlett, LLC.

b. Durgo, Inc.

c. Oatey.

d. ProSet Systems Inc.

e. RectorSeal.

f. Studor, Inc.

2. Standard: ASSE 1051, Type A for single fixture or Type B for branch piping.

3. Housing: Plastic.

4. Operation: Mechanical sealing diaphragm.

5. Size: Same as connected fixture or branch vent piping.

B. Stack Air-Admittance Valves:

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

a. Durgo, Inc.

b. Oatey.

c. Studor, Inc.

2. Standard: ASSE 1050 for vent stacks.

3. Housing: Plastic.

4. Operation: Mechanical sealing diaphragm.

5. Size: Same as connected stack vent or vent stack.

C. Wall Box:

1. Manufacturers: Subject to compliance with requirements, provide products by one of the 
following:
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a. Durgo, Inc.

b. Oatey.

c. RectorSeal.

d. Studor, Inc.

2. Description: White plastic housing with white plastic grille, made for recessed installation. 
Include bottom pipe connection and space to contain one air-admittance valve.

3. Size: About 9 inches wide by 8 inches high by 4 inches deep.

2.07 ROOF FLASHING ASSEMBLIES
A. Roof Flashing Assemblies:

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

a. Acorn Engineering Company; Elmdor/Stoneman Div.

b. Thaler Metal Industries Ltd.

B. Description: Manufactured assembly consisting of metal flashing collar and skirt extending at least 
8 inches from pipe, with boot reinforcement and counterflashing fitting.

2.08 ROOF DRAINS
A. Metal Roof Drains RD-1:

1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:
a. Josam Company; Josam Div.
b. MIFAB, Inc.
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.; Model 1015/1074.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.6.4
3. Pattern: Roof drain.
4. Body Material: Cast iron.
5. Dimensions of Body: Minimum 10 inch diameter body.
6. Combination Flashing Ring and Gravel Stop: Required.
7. Flow-Control Weirs: Not required.
8. Outlet: Bottom unless otherwise noted.
9. Dome Material: Cast iron, or ductile iron.
10. Extension Collars: Required.
11. Underdeck Clamp: Required.
12. Sump Receiver: Required.

B. Metal Secondary Roof Drains RD-2:
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1. Manufacturers: Subject to compliance with requirements, provide products by one 
of the following:
a. Josam Company; Josam Div.
b. MIFAB, Inc.
c. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.; Model 1015/1074.
d. Tyler Pipe; Wade Div.
e. Watts Drainage Products Inc.
f. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Standard: ASME A112.6.4
3. Pattern: Roof drain.
4. Body Material: Cast iron.
5. Dimensions of Body: Minimum 10 inch diameter body.
6. Combination Flashing Ring and Gravel Stop: Required.
7. Flow-Control Weirs: Not required.
8. Outlet: Bottom unless otherwise noted.
9. Dome Material: Cast iron, or ductile iron.
10. Extension Collars: Required.
11. Underdeck Clamp: Required.
12. Sump Receiver: Required.
13. Standpipe: Cast iron. 2 inches high where overflow drains are indicated. **ADD1**

2.09 TRAP SEAL PROTECTION DEVICES
A. Barrier Type Trap Seal Protection Devices:

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

a. Smith, Jay R. Mfg. Co.; Quad Close Trap Seal Device Fig. 2692.

b. SureSeal Manufacturing; Inline Floor Drain Trap Sealer.

2. Standard: ASSE 1072-2007.

3. Sealing Element: Neoprene rubber or chemically resistant elastomer.

4. Size: 2 inch, 3 inch, 3-1/2 inch, or 4 inch.

5. Gravity Drain Outlet Connection: Compression fit sealing gasket 80 durometer.

2.10 THROUGH-PENETRATION FIRESTOP ASSEMBLIES
A. Through-Penetration Firestop Assemblies:

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

a. ProSet Systems Inc.

2. Standard: UL 1479 assembly of sleeve and stack fitting with firestopping plug.

3. Size: Same as connected soil, waste, or vent stack.
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4. Sleeve: Molded PVC plastic, of length to match slab thickness and with integral nailing 
flange on one end for installation in cast-in-place concrete slabs.

5. Stack Fitting: ASTM A 48/A 48M, gray-iron, hubless-pattern, wye branch with neoprene O-
ring at base and gray-iron plug in thermal-release harness. Include PVC protective cap for 
plug.

6. Special Coating: Corrosion resistant on interior of fittings.

2.11 MISCELLANEOUS DRAINAGE PIPING SPECIALTIES
A. Hub Outlets:

1. Description: Shop or field fabricate from ASTM A 74, Service class, hub-and-spigot, cast-
iron, soil-pipe fittings. Include P-trap, hub-and-spigot riser section; and where required, 
increaser fitting joined with ASTM C 564, rubber gaskets.

2. Size: Same as connected waste piping.

B. Air-Gap Fittings:

1. Standard: ASME A112.1.2, for fitting designed to ensure fixed, positive air gap between 
installed inlet and outlet piping.

2. Body: Bronze or cast iron.

3. Inlet: Opening in top of body.

4. Outlet: Larger than inlet.

5. Size: Same as connected waste piping and with inlet large enough for associated indirect 
waste piping.

C. Sleeve Flashing Device:

1. Description: Manufactured, cast-iron fitting, with clamping device, that forms sleeve for pipe 
floor penetrations of floor membrane. Include galvanized-steel pipe extension in top of 
fitting that will extend 2 inches above finished floor and galvanized-steel pipe extension in 
bottom of fitting that will extend through floor slab.

2. Size: As required for close fit to riser or stack piping.

D. Stack Flashing Fittings:

1. Description: Counterflashing-type, cast-iron fitting, with bottom recess for terminating roof 
membrane, and with threaded or hub top for extending vent pipe.

2. Size: Same as connected stack vent or vent stack.

E. Vent Caps:

1. Description: Cast-iron body with threaded or hub inlet and vandal-proof design. Include 
vented hood and setscrews to secure to vent pipe.

2. Size: Same as connected stack vent or vent stack.

2.12 FLASHING MATERIALS
A. Lead Sheet: ASTM B 749, Type L51121, copper bearing, with the following minimum weights and 

thicknesses, unless otherwise indicated:

1. General Use: 4.0-lb/sq. ft., 0.0625-inch thickness.

2. Vent Pipe Flashing: 3.0-lb/sq. ft., 0.0469-inch thickness.

3. Burning: 6-lb/sq. ft., 0.0938-inch thickness.



TMP Architecture, Inc. TMP25026E
Peter Basso Associates, Inc. PBA2025.0327.00

03-18-2026 D.R 2 ADDENDUM NO. 1 DRAINAGE PIPING SPECIALTIES
22 1319-13

B. Copper Sheet: ASTM B 152/B 152M, of the following minimum weights and thicknesses, unless 
otherwise indicated:

1. General Applications: 12 oz./sq. ft.

2. Vent Pipe Flashing: 8 oz./sq. ft.

C. Zinc-Coated Steel Sheet: ASTM A 653/A 653M, with 0.20 percent copper content and 0.04-inch 
minimum thickness, unless otherwise indicated. Include G90 hot-dip galvanized, mill-
phosphatized finish for painting if indicated.

D. Elastic Membrane Sheet: ASTM D 4068, flexible, chlorinated polyethylene, 40-mil minimum 
thickness.

E. Fasteners: Metal compatible with material and substrate being fastened.

F. Metal Accessories: Sheet metal strips, clamps, anchoring devices, and similar accessory units 
required for installation; matching or compatible with material being installed.

G. Solder: ASTM B 32, lead-free alloy.

H. Bituminous Coating: SSPC-Paint 12, solvent-type, bituminous mastic.

2.13 OIL SEPARATORS
A. Oil Interceptors (OS-1):

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

a. Highland Tank & Manufacturing Co., Inc.

b. Josam Company; Josam Div.

c. MIFAB, Inc.

d. Rockford Sanitary Systems, Inc.

e. Smith, Jay R. Mfg. Co.; Division of Smith Industries, Inc.

f. Striem (OS-75 Basis of Design).

g. Tyler Pipe; Wade Div.

h. Watts Drainage Products Inc.

i. Zurn Plumbing Products Group; Specification Drainage Operation.

2. Type: Factory-fabricated interceptor for separating and removing light oil from wastewater.

3. Body Material: Cast iron, steel, or polypropylene.

4. Interior Lining: Corrosion-resistant enamel for cast iron or steel bodies. Not required for 
polypropylene bodies.

5. Exterior Coating: Corrosion-resistant enamel for cast iron or steel bodies. Not required for 
polypropylene bodies.

6. Size and Capacities: 4-inch connections, 75 GPM, 110 gallon capacity.

7. Cleanout: Integral or field installed on outlet.

8. Mounting: Recessed, flush with floor.
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PART 3 EXECUTION
3.01 CONCRETE BASES

A. Anchor grease interceptors to concrete bases.

1. Install dowel rods to connect concrete base to concrete floor. Unless otherwise indicated, 
install dowel rods on 19-inch centers around full perimeter of base.

2. For installed equipment, install epoxy-coated anchor bolts that extend through concrete 
base and anchor into structural concrete floor.

3. Place and secure anchorage devices. Use setting drawings, templates, diagrams, 
instructions, and directions furnished with items to be imbedded.

4. Install anchor bolts to elevations required for proper attachment to supported equipment.

5. Concrete base construction requirements are specified in Division 20 Section "Basic 
Mechanical Materials and Methods."

6. Cast-in-place concrete materials and placement requirements are specified in Division 3.

3.02 INSTALLATION
A. Refer to Division 20 Section "Basic Mechanical Materials and Methods" for piping joining 

materials, joint construction, and basic installation requirements.

B. Install cleanouts in aboveground piping and building drain piping according to the following, 
unless otherwise indicated:

1. Size same as drainage piping up to NPS 4. Use NPS 4 for larger drainage piping unless 
larger cleanout is indicated.

2. Locate at each change in direction of piping greater than 45 degrees.

3. Locate at minimum intervals of 50 feet for piping NPS 4 and smaller and 100 feet for larger 
piping.

4. Locate at base of each vertical soil and waste stack.

C. For floor cleanouts for piping below floors, install cleanout deck plates with top flush with finished 
floor.

D. For cleanouts located in concealed piping, install cleanout wall access covers, of types indicated, 
with frame and cover flush with finished wall.

E. Install floor drains at low points of surface areas to be drained. Set grates of drains flush with 
finished floor, unless otherwise indicated.

1. Position floor drains for easy access and maintenance.

2. Set floor drains below elevation of surrounding finished floor to allow floor drainage. Set 
with grates depressed according to the following drainage area radii:

a. Radius, 30 Inches or Less: Equivalent to 1 percent slope, but not less than 1/4-inch 
total depression.

b. Radius, 30 to 60 Inches: Equivalent to 1 percent slope.

c. Radius, 60 Inches or Larger: Equivalent to 1 percent slope, but not greater than 1-
inch total depression.

3. Install floor-drain flashing collar or flange so no leakage occurs between drain and adjoining 
flooring. Maintain integrity of waterproof membranes where penetrated.
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4. Install individual traps for floor drains connected to sanitary building drain, unless otherwise 
indicated.

F. Install roof flashing assemblies on sanitary stack vents and vent stacks that extend through roof.

G. Install through-penetration firestop assemblies in plastic conductors and stacks at floor 
penetrations.

H. Install air-gap fittings on draining-type backflow preventers and on indirect-waste piping discharge 
into sanitary drainage system.

I. Install sleeve flashing device with each riser and stack passing through floors with waterproof 
membrane.

J. Install vent caps on each vent pipe passing through roof.

K. Install manufactured, gray-iron downspout boots at grade with top 12 inches above grade. Secure 
to building wall.

L. Install conductor nozzles at exposed bottom of conductors where they spill onto grade.

M. Install grease interceptors, including trapping, venting, and flow-control fitting, according to 
authorities having jurisdiction and with clear space for servicing.

1. Recessed Floor Installation: Set unit in receiver housing having bottom or cradle supports, 
with receiver housing cover flush with finished floor.

2. Install cleanout immediately downstream from interceptors not having integral cleanout on 
outlet.

N. Install wood-blocking reinforcement for wall-mounting-type specialties.

O. Install traps on plumbing specialty drain outlets. Omit traps on indirect wastes unless trap is 
indicated.

P. Install escutcheons at wall, floor, and ceiling penetrations in exposed finished locations and within 
cabinets and millwork. Use deep-pattern escutcheons if required to conceal protruding pipe 
fittings.

3.03 FLASHING INSTALLATION
A. Fabricate flashing from single piece unless large pans, sumps, or other drainage shapes are 

required. Join flashing according to the following if required:

1. Lead Sheets: Burn joints of lead sheets 6.0-lb/sq. ft., 0.0938-inch thickness or thicker. 
Solder joints of lead sheets 4.0-lb/sq. ft., 0.0625-inch thickness or thinner.

2. Copper Sheets: Solder joints of copper sheets.

B. Install sheet flashing on pipes, sleeves, and specialties passing through or embedded in floors 
and roofs with waterproof membrane.

1. Pipe Flashing: Sleeve type, matching pipe size, with minimum length of 10 inches, and 
skirt or flange extending at least 8 inches around pipe.

2. Sleeve Flashing: Flat sheet, with skirt or flange extending at least 8 inches around sleeve.

3. Embedded Specialty Flashing: Flat sheet, with skirt or flange extending at least 8 inches 
around specialty.

C. Set flashing on floors and roofs in solid coating of bituminous cement.

D. Secure flashing into sleeve and specialty clamping ring or device.

E. Install flashing for piping passing through roofs with counterflashing or commercially made 
flashing fittings, according to Division 7 Section "Sheet Metal Flashing and Trim."
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F. Extend flashing up vent pipe passing through roofs and turn down into pipe, or secure flashing 
into cast-iron sleeve having calking recess.

G. Fabricate and install flashing and pans, sumps, and other drainage shapes.

3.04 LABELING AND IDENTIFYING
A. Equipment Nameplates and Signs: Install engraved plastic-laminate equipment nameplate or sign 

on or near each of the following:

1. Grease interceptors.

2. Solids interceptors.

B. Distinguish among multiple units, inform operator of operational requirements, indicate safety and 
emergency precautions, and warn of hazards and improper operations, in addition to identifying 
unit. Nameplates and signs are specified in Division 20 Section "Mechanical Identification."

3.05 FIELD QUALITY CONTROL
A. Perform tests and inspections and prepare test reports.

1. Manufacturer's Field Service: Engage a factory-authorized service representative to 
inspect field-assembled grease removal devices and their installation, including piping and 
electrical connections, and to assist in testing.

B. Tests and Inspections:

1. Leak Test: After installation, charge system and test for leaks. Repair leaks and retest until 
no leaks exist.

2. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 
equipment.

3.06 PROTECTION
A. Protect drains during remainder of construction period to avoid clogging with dirt or debris and to 

prevent damage from traffic or construction work.

B. Place plugs in ends of uncompleted piping at end of each day or when work stops.

3.07 DEMONSTRATION
A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 

adjust, operate, and maintain grease removal devices. Refer to Division 1 Section "Demonstration 
and Training."

END OF SECTION
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PART 1 GENERAL
1.01 RELATED DOCUMENTS

A. Drawings and General Provisions of the Contract, including General and Supplementary 
Conditions and Division 1 specification sections, apply to work of this section.

B. Related Sections include the following:
1. Division 20 Section “Mechanical General Requirements.”
2. Division 20 Section “Basic Mechanical Materials and Methods.”
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3. Division 23 Section “Testing, Adjusting, and Balancing.”
4. Division 26 Section “Electrical General Requirements.”
5. Division 26 Section “Control-voltage Electrical Power Cables.”
6. Division 26 Section “Hangers and Supports for Electrical Systems.”
7. Division 26 Section “Raceways and Boxes.”

1.02 SUMMARY
A. This Section includes control equipment for HVAC systems and components, including control 

components for terminal heating and cooling units not supplied with factory-wired controls.
1.03 DEFINITIONS

A. BACnet: Communications open protocol for building automation system networks and control 
(developed by ASHRAE and documented per ANSI/ASHRAE Standard 135-2012.

B. BAS: Building Automation System
C. CAD: Computer Aided Design.
D. DDC: Direct-digital controls.
E. TC: Temperature Control.

1.04 SYSTEM DESCRIPTION
A. Temperature control building automation system consisting of direct digital control system 

controllers, sensors, transducers, relays, switches, data communication network, etc. and all 
associated control wiring and raceway systems.

B. BAS/DDC system programming, database generation. Graphic display generation accessible 
through Building Network Supervisory Controller or at the remote operator workstation (when 
applicable for project).

C. Electric thermostats, control valves, dampers, operators, control wiring, etc.
D. Gauges, indicating devices, electric and electronic control accessories, and other control system 

devices.
1.05 SEQUENCE OF OPERATION

A. Control sequences for HVAC systems, subsystems, and equipment are indicated on project 
drawings.

1.06 SUBMITTALS
A. Submit under Division 20 and 23 provisions of respective project and as supplemented in this 

section.
B. All control submittal requirements shall be submitted at one time with exception to control valves, 

automated dampers, and initial phases of work associated with fast-track projects (when 
required).  Early submittals of control valves and automated dampers shall be incorporated with 
the complete temperature controls submittal.

C. Product Data: Include manufacturer's technical literature for each control device. Indicate 
dimensions, capacities, performance characteristics, electrical characteristics, finishes for 
materials, and installation and startup instructions for each type of product indicated.
1. Each control device labeled with setting or adjustable range of control

D. Shop Drawings: Detail equipment assemblies and indicate dimensions, weights, loads, required 
clearances, method of field assembly, components, and location and size of each field 
connection.

E. Shop Drawings:
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1. Shop drawings shall be done on CAD.  Minimum size 11” x 17”.
2. Schematic flow diagrams showing fans, pumps, coils, dampers, valves, and control 

devices.
3. Wiring Diagrams: Power, signal, and control wiring.  Differentiate between manufacturer-

installed and field-installed wiring.
4. Details of control enclosure including panel faces and interior, including controls, 

instruments, terminations blocks and component labeling.
5. Written sequence of operation for each controlled system.
6. Schedule of dampers including size, leakage, and flow characteristics (Refer to Design 

Data).
7. Schedule of valves including leakage and flow characteristics (Refer to Design Data).
8. Complete bill of materials to identify and quantify all control components.
9. Overall system schematic showing communication trunk cabling from Building Network 

Supervisory Controller(s) to BAS field level controllers including component locations and 
wire termination details. 

10. DDC controller layouts showing connected data points and LAN connections. DDC 
controller terminations including power supply and remote control component termination 
details shall be provided.

11. Point list for each DDC controller including point descriptions and addresses. This 
information may be incorporated with DDC controller layouts.

F. Graphic Displays: One month after TC Shop Drawing submittal, TC Contractor shall submit 
graphical display backgrounds for preliminary Engineer review.  Concept for each floor plan, each 
system, each terminal unit template.  Engineer understands that final representation of graphics 
may not be available until BAS database is established during course of construction.  Thorough 
graphics review will be conducted by Engineer as part of the TC/BAS acceptance procedure.

G. Design Data: Provide indicated component selection and sizing criteria for the following 
component categories:
1. Dampers:

a. Component tag.
b. Equipment served/function.
c. Overall damper size (inch width x inch height).
d. Quantity of damper sections with respective size(s):
e. Material and gauge of thickness.
f. Mounting orientation (horizontal or vertical).
g. Blade configuration (parallel or opposed)
h. Pressure drop (in. WG).
i. Shut-off rating/differential pressure rating (in. wg).
j. Leakage rating (CFM/sq. ft. at 4 in. wg).
k. Normal position (normally open, normally closed, floating).
l. Actuator spring range (where applicable).
m. Actuator power requirement.
n. Actuator torque requirement.
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o. Actuator quantity.
p. Damper manufacturer/model number.
q. Actuator manufacturer/model number.

H. Wall mounted temperature sensor, thermostat and/or other temperature control device cover 
color shall be coordinated to match color of wall mounted electrical device components and cover 
plates – coordinate with electrical contractor.  Provide samples of available temperature control 
device cover colors to Architect upon request or if available temperature control device colors do 
not match electrical device colors so a desired color selection may be determined. Provide sample 
of temperature sensor / thermostat guard upon request of Architect, Engineer or Owner.

I. Qualification Data: For firms and persons specified in "Quality Assurance" Article.
J. Submit field reports indicating operating conditions after detailed check out of systems at Date of 

Substantial Completion.
K. Project Record Documents: Include the following:

1. Revise Shop Drawings to reflect actual installation and operating sequences.
2. Record actual locations of control components, including control units, thermostats, and 

sensors.
3. Submit the electronic files for all as-built shop drawings in pdf format.

L. Software and Firmware Operational Documentation: Include the following:
1. DDC controller keypad operating instructions and DDC controller override features, where 

applicable.
2. Device address list.
3. Program Software Backup: On a magnetic media or compact disc, complete with data files.

M. Maintenance Manuals: Include the following:
1. Product data with installation details, maintenance instructions and lists of spare parts for 

each type of control device.
2. Keypad illustrations and step-by-step procedures indexed for each operator function, 

where applicable.
3. Inspection period, cleaning methods, cleaning materials recommended, and calibration 

tolerances.
4. Calibration records and list of set points.

1.07 REFERENCES
A. AMCA 500 - Test Methods for Louvers, Dampers and Shutters.
B. ANSI/ASME B16.22 - Wrought Copper and Copper Alloy Solder Joint Pressure fittings.
C. ANSI/ASTM B32 - Solder Metal.
D. ANSI/NEMA 250 - Enclosures for Electrical Equipment (1000 Volts Maximum).
E. ASTM B280 - Seamless Copper Tube for Air Conditioning and Refrigeration Field Service.
F. ASTM B75 - Seamless Copper Tube for General Engineering Purposes.
G. ASTM D1693 - Environmental Stress - Cracking of Ethylene Plastics.
H. ASTM E1 - Specification for ASTM Thermometers.
I. MMC – Michigan Mechanical Code, version applicable for project.
J. NEMA DC 3 - Low-Voltage Room Thermostats.
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K. UL 1820 - Fire Test of Pneumatic Tubing for Flame and Smoke Characteristics Only.
1.08 QUALITY ASSURANCE

A. Installer Qualifications: An experienced installer who is a certified installer of the automatic control 
system manufacturer for both installation and maintenance of units required for this Project.

B. Manufacturer Qualifications: A firm experienced in manufacturing automatic temperature-control 
systems similar to those indicated for this Project and with a record of successful in-service 
performance.

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use.

D. Comply with all applicable code requirements for project.
1.09 DELIVERY, STORAGE, AND HANDLING

A. Factory-Mounted Components: Where control devices specified in this Section are indicated or 
optional to be factory mounted on equipment, arrange for shipping of control devices to unit 
manufacturer.

1.10 COORDINATION
A. Coordinate work under Division 20 and 23 provisions and as supplemented in this section.
B. Coordinate location of space temperature sensors, space humidity sensor, thermostats, 

humidistats, and other exposed control sensors with plans and room details before installation.
C. Coordinate installation of system components with installation of mechanical systems and 

equipment to achieve compatibility.
D. Ensure installation of components is complementary to installation of similar components in other 

systems.
E. Coordinate control wiring requirements, including actual terminal block numbers, with mechanical 

equipment manufacturers or suppliers.
F. Coordinate equipment with Division 26 Section "Lighting Controls" to achieve compatibility with 

equipment that interfaces with that system.
G. Coordinate equipment with Division 28 Section "Fire Alarm" to achieve compatibility with 

equipment that interfaces with that system.
H. Ensure control system installation is complete, checked, tested and functioning properly prior to 

system balancing and Owner/Engineer system checkout.
I. Cooperate fully with the Test and Balance Contractor and provide labor to operate the 

temperature control system as required to meet the scope of work defined in Division 23 Section 
"Testing, Adjusting and Balancing."

1.11 WARRANTY
A. Provide warranty per Division 20 Section "Mechanical General Requirements" and as 

supplemented in this section.
B. Provide 24 hour per day emergency service during warranty period, with maximum response 

period of four (4) hours. Provide phone number(s) for quick assistance by a Service Engineer 
regarding hardware or software problems.

C. Provide scheduled maintenance service during warranty period to inspect, calibrate, and adjust 
controls. Make a minimum of one four hour service call every three months. Notify Owner prior to 
each scheduled inspection trip.  Submit written reports upon completion of service.

D. Provide any software or firmware revisions which are released by the DDC system manufacturer 
during the warranty period, at no additional cost to the Owner.
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1.12 POSTED OPERATING INSTRUCTIONS
A. Provide DDC controller related as-built documents in protective binder or clear plastic display 

envelope for each control enclosure panel. These instructions shall include such items as as-built 
control diagrams and sequence of operation, simplified narrative instructions and materials 
necessary to aid in the operation of the equipment at the local control panels.

1.13 SPECIAL TOOLS
A. Deliver two sets of any special tools required for operation, adjustment, resetting or maintenance, 

excluding PC laptop.
1.14 PROTECTION OF PROPRIETARY INFORMATION

A. Non-disclosure agreement(s) that may be subject to proprietary manuals and software shall be 
submitted by the proprietary equipment manufacturer to the Owner for approval and signature 
during the warranty period.

PART 2 PRODUCTS
2.01 DESCRIPTION OF THE BUILDING AUTOMATION SYSTEM (BAS)

A. The building automation system (BAS) shall be fully integrated, distributed data processing 
system incorporating direct digital control (DDC) for the control and monitoring of heating, 
ventilating and air conditioning (HVAC) equipment and other related systems.  Microprocessor 
based BAS field level DDC controllers shall be directly connected to HVAC equipment sensors 
and actuators. A data communication network shall allow data exchange between the BAS field 
level DDC controllers and the Building Network Supervisory Controller. The Building Network 
Supervisory Controller shall be the primary operator BAS interface point for the building either 
through web-browser direct or through server application software (when applicable) or through 
local or remote Operator Workstation (when applicable to project).

B. Approved Manufacturer – System / Approved Installer (Locations) as listed:
1. Johnson Controls – Facility Explorer with FX Controllers / by:

a. BASS Controls (Sterling Heights, MI).
b. Conti Corp Controls Group. (Sterling Heights, MI).
c. ControlNet (Swartz Creek, Kalamazoo & Grand Rapids, MI).
d. Johnson Controls, Inc. (Auburn Hills, MI) – NOT Metasys Products.
e. K&S Ventures, Inc. (Rochester Hills, MI).
f. Knight Watch (Kalamazoo, Grand Rapids, Lansing & Troy, MI).
g. Metro Controls, Inc. (Clinton Twp, MI).
h. Michigan Environmental Controls, Inc. (New Hudson, MI).
i. Pulse Building Services (Grand Rapids, MI).
j. SysTemp Corporation. (Rochester Hills, MI).
k. W.J. O’Neil Controls Group. (Livonia, MI).
l. Control Solutions Inc. (Alpena, Rochester Hills & Wyoming, MI). **ADD1**

2.02 BAS BUILDING NETWORK SUPERVISORY CONTROLLER (TRIDIUM N4 PLATFORM)
A. The Building Network Supervisory Controller, utilizing the HTML5 platform, shall provide the 

interface between the Owner’s Ethernet and the field control devices, and provide global 
supervisory control functions over the control devices connected to the NAC.  It shall be capable 
of executing application control programs to provide:
1. Calendar functions
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2. Scheduling.
3. Trending.
4. Alarm monitoring and routing. 
5. Time synchronization.
6. Integration of BACnet controller data.
7. Network Management functions for all BACnet based devices.

B. The Network Area Controller shall provide the following hardware and driver features as a 
minimum:
1. One RS-232 port
2. One RS-485 port with BACnet MS/TP Driver.
3. Battery Backup
4. Flash memory for long term data backup (If battery backup or flash memory is not supplied, 

the controller must contain a hard disk with at least 1 gigabyte storage capacity).
5. Where the option for expanded memory is available, it must be supplied.

C. Provide LonWorks or MODBUS driver(s) as required for system or equipment integration 
requirements for project.

D. The network supervisory controller shall be sized appropriately per building to handle the required 
quantity of connected controllers and devices.

E. Provide 5 year service agreement per network supervisory controller for updating 
firmware/software as available by manufacturer. Labor for updating the controllers shall be 
included.

F. For Tridium based systems, provide Niagara 4 JACE-8000 series network supervisory controllers.
G. Manufacturer:

1. Manufacturers as listed for Building Automation System (based on N4 JACE-9000 
platform).

2. Vykon N4 JACE-9000 series is to be used in lieu of listed manufacturer’s standard product 
per requirements of Owner’s existing network or as indicated on the construction drawings.

2.03 DIRECT DIGITAL CONTROL (DDC) FIELD LEVEL CONTROLLERS
A. Modular in design and consisting of stand-alone microprocessor board with ROM and fully custom 

programmable RAM, EPROM, and/or EEPROM memory, integral interface equipment and power 
surge protection. DDC controllers shall be connected directly to sensors, controlled devices and 
the communication network.

B. Powerfail Restart and Battery Backup: Minimum of 72 battery backup hours for complete system 
RAM memory and clock, with automatic battery charger or 48 hour low voltage alarm warning. 
Upon full system power recovery, all clocks shall be automatically synchronized, and all controlled 
equipment shall be automatically re-started based on correct clock time and sequence of 
operation.

C. Provide fully functional communication interface ports for communication between processor, 
other processors, portable programmer’s terminal, portable operator’s unit or the remote Operator 
Workstation when applicable for project.

D. Panel enclosure for controller, associated power supply and other ancillary control components 
shall be finished steel or rigid plastic with hinged door and keyed lock. Electronics shall be 
removable for protection during mounting of panel.
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2.04 DDC CONTROLLER SOFTWARE
A. Operating system shall work in real time, provide prioritized task scheduling, control time 

programs, monitor DDC controller communications, scan inputs and outputs, and contain built-in 
diagnostics.

B. Input/output point processing shall include the following:
1. Continuous update of input and output values and/or conditions. All connected points are 

to be updated at least once per second.
2. Assignment of proper engineering units and status condition identifiers to all points.
3. In addition to physical or "hardware" points required, "software" points shall be provided 

where required for command access and meaningful displays, where required by the 
"execution" portion of this section or where required on the DDC input/output points lists. 
"Software" points shall appear identical to physical points in output displays and shall be 
assignable to text descriptors, logical groups, reports, etc. in the same manner as physical 
points. "Software" points shall be assigned alarm limits in the same manner as physical 
points.

C. Command control software shall manage the receipt of commands from control panels, portable 
programmer’s terminal, portable operator’s unit or the remote Operator Workstation when 
applicable for project.
1. Command delay, programmable from 0 to 2 minutes, shall be provided to prevent 

simultaneous energizing of large loads. Command delays shall be honored throughout the 
BAS DDC network, not just within the DDC controller. Delays shall be assignable on an 
individual per point basis.

2. Each command shall be assigned a command and residual priority to manage contentions 
created by multiple programs having access to the same command point. Only commands 
with a higher command priority than the existing residual priority shall be permitted to 
execute. Whenever a command is allowed to execute, its assigned residual priority shall 
replace the existing residual priority.

3. A "fixed mode" option shall be supported to allow inputs to, and outputs from DDC control 
programs to be set to a fixed state or value. When in the "fixed mode," inputs and outputs 
shall be so noted in all reports.

4. A "last user" record is to be maintained to positively identify which program or manual 
command is in control of a given point. The last user information shall be displayed and 
printed along with other point data of logical groups.

D. Provide self-test procedure. Notify remote Operator Workstation (when applicable for project) for 
maintenance, performance, software, cable break, or data transmission problems. Identify 
variables as reliable or unreliable. Variables identified as unreliable shall use default in 
calculation.

E. Alarm Processing
1. High/Low Alarm: Analog input alarm comparison with the ability to assign two individual 

sets of high and low limits (warning and actual alarm) to an input. Each alarm shall be 
assigned a unique differential to prevent a point from oscillating into and out of alarm. Alarm 
comparisons are to be made each scan cycle.

2. Floating Alarm: Where analog controlled values are automatically varied by software (such 
as hot water temperature reset), a single set of alarm limits shall be provided for those 
varying values. These alarm limits shall then "float" a user definable differential above and 
below the varying setpoint value.

3. Abnormal Alarm: When a digital input is not in agreement with the commanded state of its 
associated output point, or when a digital input is not in its normal state, an abnormal alarm 
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shall be generated. Abnormal "on" shall cause an alarm, as well as abnormal "off." Alarm 
time delay for digital inputs to prevent nuisance alarms shall be provided. Each digital input 
alarm time delay shall be adjustable from zero to two minutes in one-second increments.

4. Alarm lockout shall be provided to positively lock out alarms when equipment is turned off 
or when a true alarm is dependent on the condition of an associated point. Lockout points 
and lockout initiators shall be operator programmable. On initial startup of air handler and 
other mechanical equipment, a "timed lockout" period shall be assigned to analog points 
to allow them to reach a stable condition before activating alarm comparison logic. Timed 
lockout period shall be programmable on a per point basis from 0 to 90 minutes in one-
minute increments.

5. The capability of automatically initiating commands upon the occurrence of an alarm.
F. Totalization

1. Run time shall be accumulated based on the status of digital input points. It shall be 
possible to totalize either on time or off time up to 10,000 hours with one-minute resolution. 
Run time counts shall be resident in memory and have DDC controller resident run time 
limits assignable through portable programmer’s terminal, portable operator’s unit or the 
remote Operator Workstation when applicable for project.

2. A transition counter shall be provided to accumulate the number of times a device has been 
cycled on or off. Counter shall be capable of accumulating 600,000 switching cycles. Limits 
shall be assignable to counts to provide maintenance alarm printouts.

3. Analog totalization capability shall be provided to allow the totalization of electricity, air, 
water and steam flow, etc. These flows shall be totalized with respect to time and converted 
to the appropriate energy unit. It shall be possible to automatically set time intervals for 
totalization, adjustable from one second to 365 days. The totalization program shall keep 
track of the maximum and minimum instantaneous analog value measured during the 
period, including the date and time at which each occurred.

G. DDC Controller Programming / Configuration
1. All DDC controllers shall be fully programmable or configurable per required controller 

application type.  DDC controllers which require remote or factory programming or 
configuration are not acceptable. DDC controllers with custom programs which may not be 
modified by the user are not acceptable. "Custom" programming shall mean allowing the 
alteration of actual control logic, and shall not be limited to allowing only the alteration of 
setpoints, gains, parameters, time constants, etc.

2. DDC controllers shall be provided to meet the control strategies as called for in the 
sequences of operation on the drawings. If a configurable application specific DDC 
controller cannot meet this requirement, a DDC fully programmable controller shall be 
provided. 

3. All DDC controller setpoints, gains, parameters, time constants, etc., associated with DDC 
controller programs shall be available to the operator for display and modification via 
portable programmer’s terminal, portable operator’s unit or the remote Operator 
Workstation when applicable for project.

4. Each DDC controller shall have resident in its memory and available to the programs a full 
library of DDC algorithms, intrinsic control operators, and arithmetic, logic and relational 
operators for implementation of control sequences. Functions to be provided shall include, 
but not be limited to, the following:
a. Mathematical: Absolute value, calculate, square root, power, sign, average, totalize.
b. Logic: OR, AND, compare, negate.
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c. Fixed Formula: High and low select, span, rate, ramp, enthalpy, wet bulb, dew point, 
relative humidity, humidity ratio, and filter.

d. Data Manipulation: Store, file and set.
e. Control Routines: Real-time based functions, proportional control, proportional-

integral control, proportional-integral-derivative control, adaptive control (self-
tuning), direct-acting, reverse acting, feedforward, fixed setpoint, calculated 
setpoint, adjustable setpoint, lead lag, hysteresis correction, event initiation/ 
software interlock.

H. Building Automation System program applications (as required for controllers)
1. Time of day scheduling: Allow the creation and maintenance of operating schedules for 

selected points based on time of day and holiday scheduling. At least two independent 
start and stop times per day for each system shall be allowed. Each point shall be allowed 
to have a unique time program, or points shall be able to be grouped and assigned to a 
common time program. Both digital and analog output points shall be able to be assigned 
to a time program. This software shall work in conjunction with the time of day scheduler 
software at the remote Operator Workstation (when applicable for project). This program 
shall also work in conjunction with the optimum start and optimum stop application 
software.

2. Optimum Start: Start equipment based on outdoor temperature, space temperature, and 
system response to minimize energy usage and to assure that comfort conditions are 
reached exactly at scheduled occupancy time (occupancy schedules are defined under 
"Time Of Day Scheduling"). This program shall operate in both the heating and cooling 
cycles. An adaptive algorithm shall be employed which automatically adjusts the start time 
according to previous performance and shall automatically assign longer lead times for 
weekend and holiday shutdowns.

3. Enthalpy Optimization: Using standard psychrometric calculations, automatically 
determine which air source, outdoor air or return air, presents the least total heat load, and 
automatically adjust mixed air damper position. When outside enthalpy exceeds return air 
enthalpy, the outside air damper shall go to its minimum position. Typically, the outside air 
damper must be in its minimum position before the cooling coil valve is allowed to open.

4. Warm-Up: Position the outside air dampers in an adjustable (minimum) position, and 
trigger a digital output(s) normally used to signal air terminal units to move to their 
maximum flow settings. When the desired space temperature is reached, as determined 
by feedback from space temperature sensor(s), the digital output shall return the air 
terminal units to their normal operation. When occupancy time is reached, the outside air 
dampers shall be controlled by the normal occupied mode control sequence. During the 
warm-up cycle, the outside air damper shall be set at the position which minimizes outside 
air intake while preventing over/under pressurizing of ductwork. This program shall work in 
conjunction with the time scheduling program and/or the optimum start program as 
required.

5. Night Cycle: Cycle HVAC equipment on and off as required to maintain an operator 
selectable unoccupied space temperature. During the equipment "on" time, the outside air 
damper shall be maintained in an adjustable position which minimizes outside air intake 
while preventing over/under pressurization of ductwork. The equipment shall be cycled 
such that energy reduction during unoccupied periods is uniform.

6. Night Purge: Night Purge program shall apply to cooling cycle only. Night Purge shall 
introduce 100% outdoor air any time the outdoor air is above 50 degrees F, the space 
temperature is above 75 degrees F, the outdoor air temperature is below space 
temperature and the outdoor air dew point is less than 60 deg F. Purging shall stop when 
outdoor air is below 50 deg F, or space temperature is below 75 deg F, or outdoor 
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temperature is less than 5 deg F cooler than space temperature, or outdoor air dew point 
is greater than 60 deg F.

7. Reset Optimization: Adjust equipment discharge setpoints based on one of the following 
criteria:
a. By sensing the worst case requirements (e.g., the zone requiring the most heating 

or cooling and providing only the minimum energy required to meet the load.
b. Adjusting the setpoint in direct proportion to another sensed variable (e.g., reset 

supply water temperature based on outside temperature).
2.05 DDC AIR TERMINAL UNIT CONTROLLERS

A. Microprocessor based controllers capable of stand-alone operation for control of pressure 
independent air terminal units. Controllers shall be networked together and connected to the 
building's BAS/DDC network.

B. Controllers shall have separate adjustable minimum and maximum airflow setpoints. Controllers 
shall work in conjunction with the air handling unit's DDC panel to provide the sequence of 
operation as indicated on the drawings. Setpoints shall be adjustable through the portable 
programmer terminal.

C. Provide electronic type air terminal unit damper operators compatible with the controller and the 
air terminal units provided.

D. Each controller shall have an internal differential pressure transducer capable of utilizing the total 
and static pressure signals from the air terminal unit's velocity sensor. Velocity sensor shall be 
furnished by air terminal unit manufacturer.

E. Each controller shall have electronic outputs compatible with the electronically operated air 
terminal unit tempering coil control valve and perimeter radiation control valve where applicable

F. TC contractor shall provide 24 VAC power requirements including transformers.
G. If coordinated with mechanical contractor. Controllers and damper operators shall be furnished 

to the air terminal unit manufacturer for factory mounting by the air terminal unit manufacturer; 
otherwise, controls shall be field installed.

H. Room temperature sensors for the DDC air terminal unit controllers:
1. Sensing Element: Thermistor or resistance temperature detector (RTD) type. Accuracy 

shall be+/- 0.5 degrees F over the range of 55 degrees F to 95 degrees F, including 
calibration error, repeatability, hysteresis, and yearly drift.

2. Cover: with tamper-proof fasteners.
3. Provide with exposed setpoint adjustment dial and exposed temperature reading.
4. Provide with exposed override switch to allow an occupant to reset the space to occupied 

control during the unoccupied cycle for a predetermined time period.
5. Provide with portable operator unit plug-in port.

2.06 DDC INPUT/OUTPUT SENSORS
A. Air Static/Differential Pressure Transmitters:

1. Variable capacitance type with ranges not exceeding 150 percent of maximum expected 
input. Transmitter shall have zero and span adjustments.

2. Safe overpressure rating shall be minimum 5 times the range.
3. Temperature compensated with thermal error of not greater than 0.04 percent of full scale 

in temperature range of 40 to 100 deg F. 
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4. Accuracy: +/- 0.5% of full scale including calibration error, repeatability, hysteresis, and 
yearly drift.

5. Manufacturers:
a. Air Monitor.
b. Belimo.
c. Dwyer.
d. Modus
e. Setra.

B. Carbon Dioxide Sensors:
1. Carbon dioxide sensing cell shall consist of a nondispersive infrared carbon dioxide gas 

cell that uses a pulsed source and has no free air optical path. Output shall be linearized 
4-20 mA with the 24 VDC input. In addition, the unit shall be capable of providing SPDT 
switching of an external low voltage circuit at an adjustable setpoint. The unit shall be 
specifically designed for the wall or duct application specified. Return air aspiration boxes 
shall be designed by and approved by the manufacturer. Unit shall have single point 
setpoint and span adjustment. The unit shall have no moving parts.

2. Power for the sensor shall be extended from a transformer or adaptor installed adjacent to 
the DDC controller enclosure panel, and shall be run parallel to the 4-20 mA signal cable.

3. Minimum sensing range shall be 0-2,000ppm.
4. Overall Accuracy shall be 3% of full scale including calibration error, repeatability, 

hysteresis and yearly drift.
5. Minimum calibration interval shall be 5 years.
6. Contractor shall provide all necessary equipment and test gas for calibration and shall 

calibrate all CO2 sensors in accordance with the manufacturer’s recommendations.
7. Manufacturer:

a. Specified BAS product where available that meets the requirements herein.
b. Belimo.
c. TelAire.
d. Vaisala.
e. Veris.

C. Current Switches:
1. Split-core or donut type transformer for monitoring AC current, with digital output signal. 

Current switches used on motor side of variable frequency drives shall have low frequency 
detection capability.

2. For Electronically Commutated Motor (ECM) applications: Current switch shall be rated for 
ECM operation with amperage trip setting higher than trickle/idle/standby amperage with 
ECM off and amperage trip setting lower than minimum speed setting. Verify minimum 
amperage expectation for equipment with equipment suppliers to select appropriate 
current switch from list of approved manufacturers as their minimum trip settings vary from 
0.15A to 0.5A.

3. For induction motor applications (as applicable): Current switch shall have adjustable trip 
setting to accommodate VFC minimum speed settings, to detect fan belt loss, or to detect 
pump coupling detachment. Set trip setting at approximately 90% of normal motor 
operating amperage.
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4. Manufacturers:
a. ACI.
b. Johnson Controls.
c. Senva.
d. Veris Industries.

D. Humidity Sensors:
1. Elements: Thin film or polymer capacitive type or bulk polymer resistance type with linear 

output, accurate within ± 2% RH throughout the range of 10-95% RH and drift to be less 
than +/-0.25%.

2. Humidity sensors shall be resistant to chlorine and other cleaning agents.
3. Room Sensors: With locking cover matching space temperature sensors used.
4. Duct Sensors: With duct probe and mounting plate.
5. Manufacturers:

a. Specified BAS product where available that meets the requirements herein.
b. Belimo.
c. GE Industrial, Sensing (formerly General Eastern)
d. Rotronic.
e. Vaisala.
f. Veris – HD/HO Series.

E. Outside Air Temperature/Humidity Combination Transmitters:
1. Dual transmitters housed in a single hinged enclosure with integral probes configured for 

exterior wall mount application with PVC sun shield. Unit shall provide separate 4-20 mA 
signals for temperature and humidity measurement.

2. Temperature sensor: Refer to Temperature Sensors specifications. Range of operation 
shall be -25 degrees F to 125 degrees F.

3. Humidity sensor: Refer to Humidity Sensors specifications. Range of operation shall be 0-
100% RH.

4. Manufacturer:
a. Belimo.
b. Vaisala.
c. Veris.

F. Temperature Sensors:
1. Resistance temperature detectors (RTD) with 1000 ohm, thin-filmed platinum, nickel or 

balco element having 0.000385 temperature coefficient meeting the input requirements of 
the DDC controller.

2. Thermally sensitive resistors (thermistor) shall be 10k-type, epoxy or glass coated, having 
NTC characteristic, meeting the input requirements of the DDC controller.

3. Initial calibration accuracy shall be +/- 0.5 deg F over the entire range. Range shall be as 
indicated below, or as appropriate to the application.

4. Additional error such as repeatability, stability, tolerance, linearity and hysteresis shall not 
exceed an additional +/- 0.5 deg F additive (using RMS method) throughout the selected 
operating range for the application.
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5. Temperature sensors shall be resistant to chlorine and other cleaning agents
6. Single point duct mounted sensors shall have 18" rigid probe and calibrated span of 20 - 

120F.
7. Averaging duct mounted sensors shall have 25' long averaging element and calibrated 

span of 20 - 120F.
8. Liquid immersion sensors shall have welded stainless steel thermowells for ferrous pipe 

and brass thermowells for copper pipe. Length of sensor and thermowell shall be selected 
based on the diameter of the pipe to provide accurate, reliable and homogeneous sensing 
of the liquid temperature. Thermowell pressure rating shall meet or exceed the system 
minimum pressure rating. Sensors for chilled water application shall have calibrated span 
of 20 - 120F. Sensors for hot water applications shall have calibrated span of 40 - 240F

9. Room sensors shall have locking cover and a minimum span of 40 - 90F.
10. Outside air temperature (only) sensors shall have watertight inlet fitting and shall be 

shielded from direct rays of sun and wind.
11. Manufacturers:

a. Specified BAS product where available that meets the requirements herein.
b. ACI – except PT1000 averaging sensor.
c. BAPI – Basys Series.
d. Belimo.
e. MAMAC
f. Minco.
g. TCS.

2.07 AIRFLOW MEASURING PROBES – DUCT MTD THERMAL DISPERSION (INCLUDING OA 
FLOW)

A. Duct airflow measuring probes shall be Thermal Dispersion type.
B. Probes shall be constructed of extruded aluminum. Probes shall be provided with mounting plate, 

and gasket. Probe and mounting hardware shall facilitate easy removal and reinstallation of the 
probes.

C. The number of sensors on each probe, and the quantity of probes provided at each location, shall 
comply with ASHRAE standards for duct traversing. Multiple probes provided at a single location 
shall be interconnected external to the duct to produce an average signal.

D. For each airflow measurement location, the measured velocity pressure shall have accuracy 
within ± 2% of the full scale throughout the velocity range of 0-4000 fpm.

E. Associated transmitter at each airflow measurement location shall be provided with LCD readout 
to indicate airflow (in CFM) of the connected airflow measuring station.

F. Manufacturers / Model:
1. Ebtron / Gold Series.
2. Air Monitor Corporation / ELECTRA-flo.

2.08 DDC DATA COMMUNICATIONS NETWORK
A. Data communication network shall be provided to allow data exchange between the BAS field 

level DDC controllers and the Building Network Supervisory Controller.
B. The BAS/DDC system-wide communication network shall consist of a primary peer-to-peer 

network, and at the Contractor's option, secondary sub-networks linked to the primary network. 
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The primary network shall support peer-to-peer communications between primary network BAS 
field level DDC controllers. The Building Network Supervisory Controller shall be connected to 
the primary network. Secondary sub-networks when used shall interface with the primary network 
though the primary network BAS field level DDC controllers. At least one DDC controller 
connected to the primary peer-to-peer network shall be provided in each mechanical room, or as 
indicated on the drawings.

C. Data communications media shall be twisted pair wires.
D. The communications network shall allow shared point and control information between BAS field 

level DDC controllers. All required repeaters, hubs, active links, gateways, etc. and associated 
power supplies shall be provided as required to provide shared point and control information 
between BAS field level DDC controllers.

E. Failure of any individual BAS field level DDC controller shall not cause the loss of communications 
between peer BAS field level DDC controllers.

F. All data transmitted must be positively acknowledged as received or negatively acknowledged as 
not received. Negative acknowledgments shall cause a retransmission of the data. Network 
connected devices must send a "functioning" message each network cycle. Lack of a 
"functioning" message after successive retries shall constitute a device failure and shall be 
recognized as such by the network.

G. Error recovery and communication initialization routines shall be resident in each network 
connected device.

2.09 CONTROL AND INSTRUMENTATION TUBING
A. Copper Tubing: ASTM B280 or ASTM B75, seamless, hard drawn or annealed.

1. Fittings: ANSI/ASME B16.22, wrought copper.
2. Joints: ANSI/ASTM B32, 95-5 tin antimony.

B. Copper Tubing: ASTM B280 or ASTM B75, seamless, hard drawn or annealed.
1. Fittings: UL approved rod or forged brass rated to 200 psig at 100 degrees F.
2. Joints: Ball Sleeve compression type.

C. Polyethylene Tubing: Black, UL 1820 flame and smoke retardant where exposed in an air plenum, 
virgin polyethylene, conforming to modified ASTM D1693 test. All non-metallic tubing shall be 
minimum 1/4" O.D.; micro-sleeve is not acceptable.
1. Fittings: UL approved rod or forged brass rated to 200 psig at 100 degrees F.
2. Joints: Compression or barbed type.

2.10 DAMPERS, INSULATED OUTDOOR AIR / RELIEF AIR / EXHAUST AIR - AUTOMATED
A. Performance: AMCA certified for Air Performance and Air Leakage.
B. Frames: Extruded aluminum, .080-inch thickness minimum, 4 inches deep minimum, thermally 

broken, and insulated with polystyrene or polyurethane foam insulation.
C. Blades: Extruded aluminum, internally insulated, and thermally broken. Maximum blade size 8 

inches wide, 60 inches long.
D. Shafts: Minimum 7/16 inch hexagonal or square corrosion resistant zinc plated steel.
E. Blade Seals: Extruded EPDM, silicone, or synthetic elastomeric, mechanically attached.
F. Jamb Seals: Silicone, or synthetic elastomeric, mechanically attached.
G. Bearings: Dual bearing assembly of durable synthetic polymer resulting in no metal-to-metal 

contact. Provide thrust washers at bearings for all dampers which are to be mounted with blades 
in the vertical position.
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H. Linkage: Linkage shall be installed in the frame side and shall be constructed of aluminum and/or 
corrosion resistant zinc plated steel.

I. Leakage: Less than 3 CFM per square foot at 1 inch W.G. pressure differential at minus 40 deg 
F.

J. Static Pressure Rating: As scheduled on the drawings, or if not scheduled, minimum 4 inches 
W.G.

K. Maximum Velocity: As scheduled on the drawings, or design for maximum velocity to be 
encountered in location where installed.

L. Temperature Limits: Minus 40 to 155 deg F.
M. Manufacturers:

1. Greenheck ICD-45.
2. Ruskin TED50 Series.
3. Tamco Series 9000 BF.

2.11 DAMPER OPERATORS - ELECTRIC
A. Electric damper motor shall be 24 or 120 volt two-position or modulating as required with spring 

return type and sized to operate the damper with sufficient reserve power for smooth operation 
from full close to full open and tight shut-off. Damper motor shall have "O ring" gaskets for 
weatherproof operation.

B. Number: Sufficient to achieve unrestricted movement throughout damper range. Provide 
sufficient number of operators such that one operator does not operate more than the maximum 
square footage of damper area as recommended in standard catalog of manufacturer.

C. Manufacturers:
1. Belimo.
2. Delta Control Products.
3. Honeywell.
4. Schneider Electric Controls.
5. Johnson Controls.
6. Siemens.

2.12 DIFFERENTIAL PRESSURE SWITCHES
A. Shall provide electrical switching action upon a sensed pressure differential increase between 

two sensed points. Sensitivity shall be suitable for the application. Setpoint shall be adjustable 
over the full range of the device. Switching action shall open or close two independent single-
pole, double-throw (SPDT) switches. Electrical switch rating shall be based on the application 
and circuit voltage

B. Pressure rating of switch/connecting tubing and reset type:
1. Filter pressure drop - Rated for 2 inches w.g. Provide automatic reset type.
2. Duct static pressure - Rated for 10 inches w.g. Provide manual reset type when used for 

high limit cutout safety.
2.13 ELECTRICAL REQUIREMENTS FOR CONTROLS WORK

A. Electrical accessories such as relays, switches, contactors and control transformers shall meet 
the requirements of the Division 26 Specifications of respective project.

B. Electrical wiring and conduit shall meet the requirements of the Division 26 Specifications.
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C. All control wiring in mechanical rooms and any other exposed areas shall be run in conduit. Low 
voltage temperature control wiring in concealed accessible locations (i.e. above lay-in ceilings), 
as well as low voltage temperature control wiring within partitions, may be run using plenum rated 
cable, neatly tie-wrapped and fastened to the building structure (not to ceiling or ceiling support 
wires).

D. Conduits carrying control wiring shall be sized for a maximum fill of 40% of capacity.
E. Where raceway is required, two separate raceway systems shall be provided; one for A.C. wiring 

and the other for D.C. wiring.
F. Data transmission cabling and equipment grounding procedures shall meet the latest FCC 

guidelines for electromagnetic field generation.
G. All control wiring sizes and types shall meet or exceed the equipment manufacturer's 

recommendations.
H. TC Contractor shall provide 24V power supply transformers for TC Contractor provided 

controllers.  Maximum Transformer circuit for controls shall be 100VA serving controllers within 
mechanical room control panels or for remote terminal unit controllers served from common 24V 
power supply circuit.  Transformers shall be located within enclosures provided by TC Contractor.

2.14 LOCAL AND AUXILIARY CONTROL COMPONENT ENCLOSURE PANELS
A. Unitized cabinet type for each system under automatic control with relays and controls mounted 

in cabinet and temperature indicators, pressure gauges, pilot lights, pushbuttons and switches 
flush on cabinet panel face, or as detailed on drawings. Provide panel with locking door.

B. ANSI/NEMA 250, general purpose utility enclosures with enameled finished face panel, or as 
indicated on the drawings.

C. Panels shall be sized for a maximum fill of 50% capacity, and shall not be smaller than 24" X 24".
2.15 REFERENCE PROBE - DUCT STATIC PRESSURE

A. Duct static pressure probe shall be capable of static pressure measurement with bi-directional 
flow in a duct, plenum or air handling unit. Probe shall have minimum 4" insertion depth, shall 
compensate for total pressure error, and shall provide an accurate, repeatable and stable static 
pressure value with a maximum flow of 4000 fpm.

B. Probe shall be constructed of aluminum, with mounting flange suitable for round or flat duct 
surfaces. Probe shall have static pressure signal fitting.

C. Manufacturers:
1. MAMAC # A-520.
2. Dwyer # A-305.
3. Tek-Air # T-SPP 7100/7200.

2.16 REFERENCE PROBE - INDOOR STATIC PRESSURE
A. Indoor pressure reference probe shall be a shielded static pressure sensor suitable for flush 

mounting in the ceiling, complete with multiple sensing ports, pressure impulse suppression 
chamber, airflow shielding, control tubing take-off fitting, and brush finish on exposed surface. 
Probe shall be capable of sensing the static pressure in the proximity of the sensor to within 1% 
of the actual pressure value while being subjected to a maximum airflow of 1000 fpm from a radial 
source.

B. Manufacturers:
1. Air Monitor Corporation.
2. Tek-Air.
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2.17 REFERENCE PROBE - OUTDOOR STATIC PRESSURE 
A. Outdoor pressure reference probe shall be constructed of anodized aluminum, with control tubing 

take-off fitting, which shall be capable of sensing the outside ambient air pressure to within 2% of 
the actual value when subjected to radial wind velocities up to 80 miles per hour with approach 
angles up to 30 degrees to the horizontal.

B. Manufacturers:
1. Air Monitor Corporation.
2. Tek-Air.

2.18 THERMOSTATS – ELECTRONIC & ELECTRIC
A. Electronic Floating Control Room Thermostats: Microprocessor based tri-state (floating) 

proportional thermostat providing individual room control with setpoint adjustment, locking cover 
and range stops, output status LED’s, night setback/setup feature with local override switch. 
Manufacturer: Honeywell, Model T6984 or similar.

B. Electronic Modulating Control Room Thermostats: Microprocessor based modulating 2-10V DC 
thermostat providing individual room control with setpoint adjustment, locking cover and range 
stops, output status LED’s, night setback/setup feature with local override switch. Capable of 
single and dual modulating outputs to meet required control application. Manufacturer: 
Honeywell, Model T7984 or similar.

C. Line Voltage Room Thermostats: Adjustable single setpoint with exposed setpoint indicator and 
exposed thermometer for a range of 55 deg F to 85 deg F with maximum dead band of 1-1/2 
degrees F, and locking cover. Contacts shall be rated for load, single-pole or two-pole as required. 
Provide with integral manual On/Off/Auto selector switch where indicated on control details. 
Power Requirement: 24 V, ac or 120 V, ac as required.

D. Room Thermostat Accessories:
1. Thermostat Covers: Manufacturers standard with finish as selected by Architect.
2. Insulating Bases: Provide one inch insulating base for thermostats located on exterior 

walls.
3. Adjusting Key: As required for device.

E. Electric Low Limit Duct Thermostat (freezestat): Snap acting which trips if temperature sensed 
across any 12 inches of bulb length is equal to or below setpoint, fixed 5 deg F differential, range 
30 deg F to 60 deg F, requiring minimum 20 feet length of bulb. Manual-reset unless indicated on 
drawings to be auto-reset type. Provide one thermostat for every 20 sq ft of coil surface. Switch 
shall be UL listed and rated for 10 amps at 120 VAC. Provide additional switch or contacts for 
connection to monitoring system.

PART 3 EXECUTION
3.01 INSTALLATION - CONTROL SYSTEMS

A. Install in accordance with manufacturer's instructions.
B. Check and verify location of temperature sensors, thermostats and other exposed control sensors 

with plans and room details before installation. Locate room temperature sensors and thermostats 
48 inches above floor unless noted otherwise.

C. The location of all control-related items to be mounted on the exterior of the building must be 
approved by the Architect prior to installation. Indicate proposed locations on the shop drawings.

D. Caulk both sides of damper frames to duct walls to prevent leakage between damper frame and 
duct.
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E. Mount control panels adjacent to associated equipment on vibration free walls or free standing 
angle iron supports. Sensors used for closed loop control must be connected to the same DDC 
controller as the associated output signal.

F. Provide conduit and electrical wiring where required.
G. All wiring in altered and unaltered areas shall be run concealed. "Wiremold" in finished areas shall 

be allowed when wiring cannot be run concealed in walls or partitions. Minimize “wiremold” 
routing.

H. Splicing of DDC sensor cabling at junction boxes shall not be acceptable.
I. All equipment which has moving parts and is remotely started by the control system shall be 

provided with warning labels no less than 2 inches in height, and in bright warning color, stating 
that the equipment is remotely started by automatic controls. Such labels shall be posted clearly 
in the area of any moving parts, such as belts, fans, pumps, etc.

J. Coil and conceal excess capillary on remote element instruments.
K. Install thermometers in air duct systems on flanges.
L. Install all gauges and thermometers in locations where they are easily read from normal floor 

level. Provide tubing or wiring as required.
M. Locate all control components and accessories such that they are easily accessible for 

adjustment, service and replacement.
N. Locate, size and support sensing elements in airstreams so that they properly sense the 

representative condition. Controlling, transmitting and indicating elements shall be located to 
sense the average condition. Safety elements shall be located to sense the extreme condition.

O. Locate and size sensing elements in liquid lines so that they are in moving liquid and not in 
stagnant or turbulent locations. Wells shall not obstruct the flow of the liquid being measured. 
Pipes one inch and smaller shall be increased at least one pipe size at the point of insertion.

P. Locate pressure sensing taps in liquid lines in straight runs of pipe with at least 10 pipe diameters 
of straight pipe both upstream and downstream of pressure tap. Provide a shut-off cock in sensing 
line at each pressure tap.

Q. Install pressure sensing elements in ducts and casings with clean, sharp taps to accurately read 
true static pressure, avoiding velocity influence and turbulence.

R. Locate, support and install all control components and accessories so that they will not be subject 
to vibration, excessive temperatures, dirt, moisture or other harmful conditions beyond their rated 
limitations.

S. Where insulation is penetrated due to the installation of sensing elements or tubing, reseal the 
openings air and vapor tight. Provide brackets for devices to be located on insulated surfaces so 
as to clear the finished surface of the insulation and to avoid puncturing the vapor seal.

T. Provide all necessary relays, switches, linkages, control devices, accessories and connections 
as required for a complete and operational control system as specified herein and shown.

U. All electric valve and damper operators shall be capable of moving from full closed to full open, 
or vice versa, within 120 seconds.

3.02 IDENTIFICATION AND MARKING
A. All sensors, relays, switches, etc. shall be marked with the same identification number as used 

on the as-built shop drawings. Use Brother P-touch label maker or similar with black text on clear 
or white super adhesive tape. If label applied in wet environment, spray label with clear enamel 
for waterproofing.

B. Wire shall be color coded according to functional use. Identify color coding format on record 
drawings.
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C. Identify each wire as to ID number at each controller termination, field device termination or on 
the field device.

D. All control panels and auxiliary enclosures shall be supplied with engraved phenolic nameplate 
permanently attached on the front exterior with panel identification to match details of temperature 
control submittals and include system(s) served and area(s) served on the labeling. Include 
labeling near 120VAC terminations within panel identifying power source panel ID and specific 
circuit breaker used.

3.03 GRAPHIC DISPLAY GENERATION
A. Provide the following graphic displays as a minimum at the operator interface, arranged in logical 

penetration paths:
1. Overall campus layout which shows all of the buildings on the Owner's campus.
2. Individual building layout or isometric for each building connected to the system.
3. Floor plans for each floor within each building, with display of present values of space 

conditions sensed by connected space sensors, display of the name of the air handler 
associated with each space sensor, display of the room number in which the sensor is 
located and color coding to indicate whether the sensed space condition is within the 
acceptable range, is too high, or is too low. TC Contractor shall confirm Owner desired 
room names prior to graphics generation which may differ from the room names indicated 
on construction documents.

4. Schematic diagram for each HVAC system. Each system schematic display shall include 
at least the following:
a. Schematic arrangement of ductwork, fans, dampers, coils, valves, piping, pumps, 

equipment etc.
b. System name.
c. Area served.
d. Present value or status of all inputs, along with present setpoint.
e. Present percent open for each damper, valve, etc. based on commanded position.
f. Reset schedule parameters for all points, where applicable.
g. Present occupancy mode.
h. Present economizer mode, where applicable.
i. Present outside air temperature.
j. Associated space conditions and setpoints, where applicable.
k. Status of application programs (e.g., warm-up, night cycle, duty cycle, etc.).
l. Color coding to indicate normal and abnormal values, alarms, etc.

5. Manual override capability for each on/off or open/closed controlled digital output (for fans, 
pumps, 2-position dampers and valves, etc.) and each modulating analog output (for 
dampers, valves, VFD speed modulation type points, etc.) shall be provided. Graphic 
display of output point auto or manual override status shall be provided.

6. Sequence of operation in written (text) format for each HVAC system.
7. Overall BAS system schematic.
8. System management graphic for each network device and/or DDC controller.
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3.04 OWNER INSTRUCTION AND TRAINING
A. Provide a minimum of eight (8) hours of combined on-site and classroom instruction and training 

to the Owner on the operation of the control systems for the initial installation.
B. Instruction and training shall be performed by a competent Contractor representative familiar with 

the control systems operation, maintenance and calibration.
C. Training shall take place after check, test, start-up of temperature controls system at a time 

mutually agreed upon by the Owner and Contractor.
3.05 CALIBRATION AND START-UP

A. After installation and connection of control components, test, adjust and re-adjust as required all 
control components in terms of function, design, systems balance and performance. Make 
systems ready for environmental equipment acceptance tests.

B. After environmental equipment has been accepted and after the systems have operated in normal 
service for two weeks, check the adjustment on control components and recalibrate where 
required. Components not in calibration shall be recalibrated to function as required, or shall be 
replaced. Control devices, linkages, and other control components shall be calibrated and 
adjusted for stable and accurate operation in accordance with the design intent and to obtain 
optimum performance from the equipment controlled. Cause every device to automatically 
operate as intended to ensure its proper functionality.

3.06 ACCEPTANCE PROCEDURE
A. Upon successful completion of start-up and recalibration as indicated in this section, the Architect 

shall be requested in writing to inspect the satisfactory operation of the control systems.
B. Demonstrate operation of all control systems, including each individual component, to the Owner 

and Architect.
C. After correcting all items appearing on the punch list, make a second written request to the Owner 

and Architect for inspection and approval.
D. After all items on the punch list are corrected and formal approval of the control systems is 

provided by the Architect, the Contractor shall indicate to the Owner in writing the commencement 
of the warranty period.

END OF SECTION



TMP Architecture, Inc. TMP25026E
Peter Basso Associates, Inc. PBA2025.0327.00

03-18-2026 D.R 2 ADDENDUM NO. 1 AIR-TO-AIR ENERGY RECOVERY EQUIPMENT
23 7200-1

SECTION 23 7200 - AIR-TO-AIR ENERGY RECOVERY EQUIPMENT
**ADD1**

PART 1 GENERAL .......................................................................................................................................1
1.01 RELATED DOCUMENTS..............................................................................................................1
1.02 ACTION SUBMITTALS .................................................................................................................1
1.03 INFORMATIONAL SUBMITTALS .................................................................................................1
1.04 CLOSEOUT SUBMITTALS ...........................................................................................................1
1.05 QUALITY ASSURANCE................................................................................................................1
1.06 COORDINATION ..........................................................................................................................2
1.07 EXTRA MATERIALS .....................................................................................................................2

PART 2 PRODUCTS ....................................................................................................................................2
2.01 MANUFACTURERS......................................................................................................................2
2.02 FIXED-PLATE HEAT EXCHANGERS ..........................................................................................2
2.03 PACKAGED ENERGY RECOVERY UNITS .................................................................................3

PART 3 EXECUTION ...................................................................................................................................7
3.01 INSTALLATION.............................................................................................................................8
3.02 CONNECTIONS............................................................................................................................9
3.03 FIELD QUALITY CONTROL .........................................................................................................9
3.04 DEMONSTRATION.......................................................................................................................9

PART 1 GENERAL
1.01 RELATED DOCUMENTS

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

B. Related Sections include the following:
1. Division 07 Section "Roof Accessories" for roof curb installation.
2. Division 20 Section “Mechanical General Requirements.”
3. Division 23 Section "Temperature Controls" for control wiring and control devices 

connected to energy recovery units.
1.02 ACTION SUBMITTALS

A. Product Data: Include rated capacities, furnished specialties, and accessories.
1.03 INFORMATIONAL SUBMITTALS

A. Shop Drawings:
1. Include plans, elevations, sections, details, and attachments to other Work. For installed 

products indicated to comply with design loads, include structural analysis data.
2. Vibration Isolation Base Details: Detail fabrication including anchorages and attachments 

to structure and to supported equipment. Include auxiliary motor slides and rails, and base 
weights.

3. Wiring Diagrams: Power, signal, and control wiring.
1.04 CLOSEOUT SUBMITTALS

A. Field quality-control test reports.
1.05 QUALITY ASSURANCE

A. Source Limitations: Obtain air-to-air energy recovery units through one source from a single 
manufacturer.
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B. Product Options: Drawings indicate size, profiles, and dimensional requirements of air-to-air 
energy recovery units and are based on the specific system indicated. Refer to Division 01 
Section "Product Requirements."

C. Electrical Components, Devices, and Accessories: Listed and labeled as defined in NFPA 70, 
Article 100, by an NRTL acceptable to authorities having jurisdiction, and marked for intended 
use.

D. AHRI Compliance: Ratings for energy recovery devices shall comply with AHRI 1060, “Rating Air-
to-Air Heat Exchangers for Energy Recovery Ventilation Equipment.”

E. ASHRAE Compliance:
1. Capacity ratings for air-to-air energy recovery equipment shall comply with ASHRAE 84, 

"Method of Testing Air-to-Air Heat Exchangers."
F. NRCA Compliance: Roof curbs for roof-mounted equipment shall be constructed according to 

recommendations of NRCA.
G. UL Compliance:

1. Packaged heat recovery ventilators shall comply with requirements in UL 1812, "Ducted 
Heat Recovery Ventilators"; or UL 1815, "Nonducted Heat Recovery Ventilators."

2. Electric coils shall comply with requirements in UL 1995, "Heating and Cooling Equipment."
1.06 COORDINATION

A. Coordinate size and location of concrete bases. Cast anchor-bolt inserts into bases. Concrete, 
reinforcement, and formwork requirements are specified in Division 03.

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations. These items are 
specified in Division 07 Section "Roof Accessories."

1.07 EXTRA MATERIALS
A. Furnish extra materials described below that match products installed and that are packaged with 

protective covering for storage and identified with labels describing contents.
1. Filters: Furnish one set of each type of filter specified.
2. Wheel Belts: Furnish one set of belts for each heat wheel (not required for units with 

minimum 5-year wheel drive warranty).
PART 2 PRODUCTS
2.01 MANUFACTURERS

A. In other Part 2 articles where subparagraph titles below introduce lists, the following requirements 
apply for product selection:
1. Manufacturers: Subject to compliance with requirements, provide products by the 

manufacturers specified.
2.02 FIXED-PLATE HEAT EXCHANGERS

A. Manufacturers:
1. Innergytech.
2. Innovent Air Handling Equipment.
3. Nortek.
4. XeteX Inc.

B. Casing: Aluminum with duct collars.
1. Drain Pan: Same material as casing, with drain connections on exhaust and supply side.



TMP Architecture, Inc. TMP25026E
Peter Basso Associates, Inc. PBA2025.0327.00

03-18-2026 D.R 2 ADDENDUM NO. 1 AIR-TO-AIR ENERGY RECOVERY EQUIPMENT
23 7200-3

C. Plates: Construct with plates evenly spaced and sealed and arranged for counter airflow.
1. Plate Material: Minimum 0.008-inch thick, 99.5 percent pure aluminum.
2. Plate Coating: Air-dried phenolic where required for corrosive airstreams.

D. Bypass: Construct bypass plenum within casing, with gasketed face-and-bypass dampers having 
operating rods extended outside casing.

2.03 PACKAGED ENERGY RECOVERY UNITS
A. Manufacturers:

1. Addison.
2. Bousquest/Nagas.
3. Greenheck Fan Corporation.
4. Ice Western.
5. Innovent Air Handling Equipment.
6. Nortek Air Solutions: Governaire.
7. Nortek Air Solutions; Venmar CES Inc.
8. Spinnaker Industries Inc.
9. XeteX Inc.

B. General: Construct unit as specified. Single wall and 1-inch double wall casing are unacceptable. 
Fans and coils must be removable without dismantling the structural framing of the unit. Unit shall 
be suitable for indoor or outdoor installation as detailed on the plan drawings.

C. Base: Construct base of minimum 10 gage welded structural steel with cross supports integral 
lifting lugs. Base shall be insulated and provided with a minimum 22 gage galvanized G90 steel 
subfloor. Coat base with 2-part epoxy primer and urethane modified enamel top coat.

D. Flooring: Provide double wall floor construction. Walk on floor material shall be a minimum of 18 
gage galvanized G90 steel. Flooring sheets shall be sealed with a closed-cell neoprene gasket 
material to minimize sound transmission to spaces located below the unit. Subfloor shall be 
welded to the base frame.

E. Framing: Frame is constructed of formed galvanized members designed to support flush-mounted 
double-wall panels. Framing must have gasketing between support members and panels. Casing 
must be thermal break construction.

F. Panels: Unit shall have non-load bearing heavy gage 2-inch double-wall panels. 22 gage 
galvanized perforated lining will be provided in the fan sections for additional sound attenuation.

G. Casing Ratings: Maximum casing panel deflection shall not exceed L/250 at 8 inches w.c. TSP 
(where L is the longest panel span on the unit). Casing shall meet a SMANCA duct class leakage 
rating of 5 at 8 inches w.c. TSP. The panel insertion loss, per octave band, shall not be less than 
the following:
Frequency: 100 125 250 500 1000 2000 4000 8000
Insertion loss, dB:  24   16   30   32   33  34  63  60

H. Insulation: Walls, floor, and roof shall be double wall and insulated. Walls and roof shall be 
insulated with either glass fiber or polyurethane foam insulation having minimum R-value of 8. 
Floors shall be insulated with polyurethane foam insulation to achieve minimum R-13. Insulation 
shall not be exposed to the air stream.

I. Glass Fiber Housing Insulation: Comply with NFPA 90A or NFPA 90B.
1. Materials: Glass-fiber, ASTM C 1071.
2. Thickness: 2 inches.
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3. Thermal Conductivity (k-Value): 0.26 at 75 deg F mean temperature.
4. Fire-Hazard Classification: Maximum flame-spread index of 25 and smoke-developed 

index of 50, when tested according to ASTM C 411.
5. Liner Adhesive: Comply with NFPA 90A or NFPA 90B and ASTM C 916.
6. Mechanical Fasteners: Galvanized steel, suitable for adhesive attachment, mechanical 

attachment, or welding attachment without damaging liner when applied as recommended 
by manufacturer and without causing leakage in housing.

7. Location and Application: Encased between outside and inside casing.
J. Injected Foam Housing Insulation: Comply with NFPA 90A or NFPA 90B.

1. Rated UL94 HF-1.
2. Thickness: 2 inches.
3. Polyurethane Injected Foam: 2.5 pounds per cubic foot density with an effective thermal 

conductivity (C) of 0.154 BTU in/hr sq. ft °F).
4. Ozone depletion potential of 0.
5. Global warming potential of 0.
6. VOC exempt.

K. Coatings: Exterior casing shall be coated with 2 part epoxy primer with urethane modified enamel 
top coat. Interior casing shall be galvanized G90 steel and coated with air-dried phenolic where 
specified for corrosive environment.

L. Access Doors: Full height. Same materials and finishes as housing, complete with stainless steel 
piano hinges, latches, handles, and gaskets. Doors shall be sized and located to allow periodic 
maintenance and inspections. Allegis corrosion resistant compression latches (tool lockable in 
fan sections), and minimum 24-inch clear opening width at all walk-in sections. Supply and 
exhaust air streams shall not be covered by a single door. Provide doors for access to areas 
requiring routine maintenance. Access panels in lieu of access door are unacceptable.

M. Door Accessories:
1. Access doors shall be provided with stainless steel door tie backs.
2. Door shall be thermal break design.

N. Weather hoods (for outdoor units): Provide weather hoods and bird screens over all exposed 
inlets and outlets. Ship hoods loose for installation in the field.

O. Roof (for outdoor units): Provide roof with standing seam construction. Pitch roof with sufficient 
slope to ensure water drainage. Roof overhang to be provided around complete perimeter of the 
unit.

P. Heat Recovery Device: Fixed-plate heat exchanger.
Q. Supply and Exhaust Blower: 12 blade aluminum airfoil plenum fan with minimum L10 200,000 

hour rated bearings. Plenum fans with less than 12 blades are not acceptable due to increased 
noise levels. Non-airfoil blades are not acceptable due to decreased efficiency of the fan. Hi-Pro 
Polyester urethane powder coating or equivalent air-dried Heresite coating for corrosive 
environments.

R. Refer to Division 20 Section "Motors" for general requirements.
S. Belt-Drives: Adjustable pitch sheaves for 10 hp motors and smaller, fixed pitch sheaves for 15 hp 

motors and larger. Belt-drives shall be minimum 2-groove with 2 belts and minimum 1.2 service 
factor. Refer to Division 23 Section “Common Work Results for HVAC” for additional 
requirements.
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T. Isolation: Refer to Division 20 Section “Mechanical Vibration Controls.”
U. Accessories:

1. Lube Lines: Provide extended lube lines for fans/motors. Terminate lube lines inside 
nearest access door.

2. Belt guards / fan outlet safety cages for plenum fans / inlet screens shall be provided.
3. Variable Frequency Controllers: Provide variable frequency controllers for supply and 

exhaust fan(s) where indicated. VFCs shall be factory provided and installed.
V. Dampers: Motorized dampers shall be low leakage type with aluminum construction, airfoil 

blades, vinyl edge seals, metal jamb seals, and synthetic bearings. Gravity dampers shall have 
aluminum frame, aluminum blades, extruded vinyl edge seals, and synthetic bearings.
1. Provide the following dampers:

a. Outside air heat exchanger face sequencing dampers, parallel blade type, two-
position actuators. A minimum of 5 dampers shall be provided across the face of the 
HX to allow defrost operation without affecting performance.

b. Outside air heat exchanger bypass damper, parallel blade type, 2-position actuator.
c. Exhaust gravity damper.
d. Outside Air Damper: Fully modulating actuator.
e. Recirculation Air Damper: Fully modulating actuator.

W. Filters:
1. Mixed Air Filter: Provide 2-inch thick, MERV 8 filter bank downstream of the heat 

exchanger. Mount in galvanized steel side access slide rack and size for 500 fpm maximum 
face velocity.

2. Aluminum Outside Air Filter: Provide 2-inch thick, washable aluminum filter bank in the 
location shown on unit drawing. Mount in galvanized steel front access rack and size for 
650 fpm maximum face velocity.

X. Indirect Fired Duct Furnace: Indirect fired duct furnace provided with performance as specified in 
the schedule. Furnace shall be ETL listed using ANSI Z83.8 standards. Furnace shall have a 
tubular heat exchanger constructed of Type 409 stainless steel. Tubes shall have integral formed 
dimples to maximize heat transfer and condensate drainage. Burner assembly shall include inshot 
type burners, electronic spark ignition system, high temperature safety control, air proving switch, 
and draft inducer.
1. Allowable Gas Inlet Pressure: 6 inches to 14 inches w.c.
2. Gas Valve: Minimum 4:1 turndown electronic modulating or turndown as scheduled, 

whichever is greater.
3. Vent Pipe for Indoor Unit: Furnished and installed by the Contractor.

Y. Indirect Fired Drum Furnace: Provide furnace with Type 304 stainless steel primary and 
secondary heat exchangers, combustion air blower, air proving switch, electronic flame safety 
system, spark pilot ignition system, and high limit.
1. Gas Valve: Full modulation with 10:1 turndown.
2. Gas Train: Standard.
3. Vent Pipe for Indoor Unit: Furnished and installed by the Contractor.

Z. Direct Expansion Refrigerant Coils (ERU-3 Only):
1. Performance Ratings: Tested and rated according to AHRI 410 and ASHRAE 33.
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2. Minimum Working-Pressure Rating: 300 psig.
3. Source Quality Control: Factory tested to 450 psig.
4. Tubes: ASTM B 743 copper, minimum 0.020 inch wall thickness, and minimum 0.50 inch 

diameter.
5. Fins: Aluminum, minimum 0.010 inch thick.
6. Suction and Distributor Piping: ASTM B 88, Type L copper tube with brazed joints.
7. Frames: ASTM A 666, Type 304 stainless steel, minimum 0.0625 inch thick.
8. Drain Pans:

a. Description: For cooling coils, IAQ compliant formed to slope from all directions to 
the drain connection as required by ASHRAE 62.

b. Construction: Minimum 22 gage, Type 304 stainless steel with welded joints, 
positively sloped a minimum of 1/8 inch per foot, with threaded drain connection at 
lowest point of pan.

AA. Hot Gas Reheat Coil (ERU-3 Only): Provide AHRI rated coil with 0.016-inch thick copper tubes, 
stainless casing, and rippled aluminum plate fin secondary surface with a thickness of 0.0075-
inch.
1. Coil: Dehydrated with 140 deg F DB/40 deg F dew point air before shipment.
2. Source Quality Control: Tested with 315-psig air pressure under warm water and 

guaranteed for 250 psig working pressure.
3. Provide coil with a three-way control valve.

BB. Integral Condensing Unit (ERU-3 Only): Provide integral air cooled condensing system factory 
piped, wired, charged, and tested. Entire condensing section must be assembled by the unit 
manufacturer. Skid mounting another manufacturer’s condensing unit is not acceptable.
1. Provide hermetic scroll type compressors with suction and discharge service valves, 

reverse rotation protection, sight glass, oil level adjustment, oil filter, rotary dirt trap, non-
short cycling control, and high and low pressure limits.

2. Provide condenser coils with galvanized casing, seamless copper tubes, and aluminum 
fins.

3. Condenser fans shall be direct drive with fan guards.
4. Independent circuits shall be provided completely tested, dehydrated, and fully charged 

with refrigerant and oil.
5. Provide hot gas bypass on lead circuit(s) with HGB valve and solenoid valve.
6. Drains must be provided in the base of each condensing section to eliminate standing 

water.
CC. Electrical:

1. Factory-installed and -wired switches, motor controllers, transformers, and other electrical 
devices necessary shall provide a single-point field power connection.

2. House in a unit-mounted, NEMA 250, Type 3R enclosure with hinged access door with 
lock and key or padlock and key.

3. Wiring shall be numbered and color-coded to match wiring diagram.
4. Field power interface shall be to NEMA KS 1, heavy-duty, nonfused disconnect switch.
5. Minimum SCCR according to UL 508 shall be as indicated on the Drawings.



TMP Architecture, Inc. TMP25026E
Peter Basso Associates, Inc. PBA2025.0327.00

03-18-2026 D.R 2 ADDENDUM NO. 1 AIR-TO-AIR ENERGY RECOVERY EQUIPMENT
23 7200-7

6. Each motor shall have branch power circuit and controls with one of the following 
disconnecting means having SCCR to match main disconnecting means:

a. NEMA KS 1, heavy-duty, fusible switch with rejection-type fuse clips rated for fuses. 
Select and size fuses to provide Type 2 protection according to IEC 60947-4-1.

b. NEMA KS 1, heavy-duty, nonfusible switch.
c. UL 489, motor-circuit protector (circuit breaker) with field-adjustable, short-circuit trip 

coordinated with motor locked-rotor amperes.
7. Each motor shall have overcurrent protection.
8. Factory test wiring and controls before shipment.
9. A phase/voltage protection relay shall be provided for each unit. Upon sensing a loss of 

phase or voltage the unit shall be de-energized.
10. A door safety kill switch shall be provided on all blower section access doors. The door 

safety kill switch shall de-energize the blower motor if the access door is opened. The kill 
switch shall prevent motor startup if the blower section access door is open.

11. Lights: Provide vapor proof marine lights in all access sections. Wire lights to a single light 
switch. Mount light switch near the electrical panel and wire switch to a terminal strip in the 
electrical panel. Separate 120V power must be provided to the switch. A transformer will 
be provided to provide power to the lighting circuit.

12. Convenience Receptacles: Provide a GFCI duplex receptacle mounted near the electrical 
panel and wire receptacle to a terminal strip in the electrical panel. Separate 120V power 
must be provided to the receptacle. A transformer will be provided to provide power to the 
circuit.

13. Dirty filter indicators: Provide differential pressure switches across all filter racks. Wire 
pressure switches to terminal block in main electrical panel.

DD. Piping: Fabricate units with space within housing for piping.
EE. Unit Controls: Solid-state control board and components contain at least the following features:

1. Supply-air fan control relay.
2. Default control to ensure proper operation after power interruption.
3. Service relay output.
4. Unit diagnostics and diagnostic code storage.
5. Field-adjustable control parameters.
6. For units indicated to have single zone variable air volume control, utilize hot gas reheat 

for dehumidification control with space humidity sensor furnished by unit manufacturer for 
field installation.

7. For units other than single zone control, utilize hot gas reheat for dehumidification control 
with return air humidity sensor furnished by unit manufacturer for field installation.

8. Provide outside airflow measuring device for minimum airflow setpoint control.
9. Economizer control complying with ASHRAE 90.1 including automated fault detection and 

diagnostics.
10. Indoor-air quality control with carbon dioxide sensor furnished by unit manufacturer for field 

installation.
11. Unoccupied mode (outside air damper lockout).
12. Low-refrigerant pressure control.
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13. Variable-Air-Volume Control: As scheduled on the Drawings.
a. For units indicated to have single zone variable air volume (SZVAV) control, provide 

space temperature sensor furnished by unit manufacturer for field installation.
b. For units indicated to have discharge air temperature, duct static pressure variable 

air volume (DAT-DSP VAV) control, variable frequency controller maintains remote 
supply air duct static pressure. Provide remote duct static pressure sensor for field 
installation. Factory installed and wired supply air static pressure limit shuts unit 
down on high pressure.
1) Provide factory installed differential pressure transmitter.
2) Provide duct static pressure sensor (Dwyer model A302 or equal) furnished 

by unit manufacturer for field installation.
c. Where drawings indicate return fan application, provide differential supply-return 

airflow tracking.
d. Where drawings indicate relief fan application, modulate relief fan speed to maintain 

space pressure.
1) Provide factory installed differential pressure transmitter, for field connection 

to space and outdoor static pressure sensors.
2) Provide space static pressure sensor (Dwyer model A-417A or equal) 

furnished by unit manufacturer for field installation.
3) Provide outdoor static pressure sensor (Dwyer model A-306 or equal) 

furnished by unit manufacturer for field installation.
FF. Programmable DDC (with field mounted sensors): Wall-mounted, with integral thermostat 

function, heating setback and cooling setup with seven-day programming; and the following:
1. Touch sensitive keypad.
2. Digital display of outside temperature, supply-air temperature, return-air temperature, 

economizer damper position, and control parameters.
3. Deg F space temperature readout.
4. LED indicators.
5. Time and operational mode readout.
6. Status indicator.
7. Battery backup.
8. Dirty-filter indication.

GG. BAS Communication Link (BACnet MSTP or IP as indicated on drawings): Providing link between 
unit controls and BAS. Interface shall communicate data and faults as indicated on drawings.

PART 3 EXECUTION
3.01 INSTALLATION

A. Install fixed-plate heat exchangers so supply and exhaust airstreams flow in opposite directions.
1. Install duct access doors in both supply and exhaust ducts, both upstream and 

downstream, for access to heat exchanger. Access doors and panels are specified in 
Division 23 Section "Duct Accessories."

B. Install floor-mounted units on 4-inch- high concrete base.
C. Support suspended units from structure; use threaded steel rods.
D. Install units with clearances for service and maintenance.
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E. Install new filters at completion of equipment installation and before testing, adjusting, and 
balancing.

F. Pipe condensate drains from heat exchanger units and drain pans to nearest floor drain or roof 
drain. Use same size piping as condensate drain connection. For equipment located outdoors, 
insulate and provide electrical heat trace for condensate drains.

3.02 CONNECTIONS
A. Piping installation requirements are specified in other Division 20 and 23 Sections. Drawings 

indicate general arrangement of piping, fittings, and specialties. Units shall be provided complete 
for single point connection to hydronic piping system.

B. Install piping adjacent to machine to allow service and maintenance.
C. Duct and fan installation requirements are specified in other Division 23 Sections. Drawings 

indicate general arrangement of ducts, fittings, and specialties.
D. Ground equipment according to Division 26 Section "Grounding and Bonding."
E. Connect wiring according to Division 26 Section "Conductors and Cables."
F. Tighten electrical connectors and terminals according to manufacturer's published torque-

tightening values. If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B.

3.03 FIELD QUALITY CONTROL
A. Manufacturer's Field Service: Engage a factory-authorized service representative to inspect field-

assembled components and equipment installation, including piping and electrical connections. 
Report results in writing.
1. Operational Test: After electrical circuitry has been energized, start units to confirm proper 

motor rotation and unit operation.
2. Adjust seals and purge.
3. Test and adjust controls and safeties. Replace damaged and malfunctioning controls and 

equipment.
4. Set initial temperature and humidity set points.
5. Set field-adjustable switches and circuit-breaker trip ranges as indicated.

B. Air-to-air energy recovery equipment will be considered defective if it does not pass tests and 
inspections.

C. Remove malfunctioning units, replace with new units, and retest as specified above.
3.04 DEMONSTRATION

A. Engage a factory-authorized service representative to train Owner's maintenance personnel to 
adjust, operate, and maintain units.

END OF SECTION
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SECTION 32 0519 - GEOSYNTHETICS FOR EXTERIOR IMPROVEMENTS
**ADD1**

PART 1  GENERAL
1.01SECTION INCLUDES

A. Geotextile for separation.
1.02 RELATED REQUIREMENTS

A. Section 32 1120 - Aggrigate Base Courses
B. Section 31 2316 - Excavation.
C. Section 31 2323 - Fill.

1.03 REFERENCE STANDARDS
A. AASHTO M 288 - Standard Specification for Geosynthetics for Highway Applications; 2024.
B. ASTM D4632/D4632M - Standard Test Method for Grab Breaking Load and Elongation of 

Geotextiles; 2015a (Reapproved 2023).
C. ASTM D4833/D4833M - Standard Test Method for Index Puncture Resistance of 

Geomembranes and Related Products; 2007 (Reapproved 2020).
D. ASTM D4873/D4873M - Standard Guide for Identification, Storage, and Handling of 

Geosynthetic Rolls and Samples; 2017 (Reapproved 2021).
E. ASTM D5199 - Standard Test Methods for Measuring the Nominal Thickness of Geosynthetics; 

2025.
1.04 ADMINISTRATIVE REQUIREMENTS

A. Preinstallation Meeting:  Convene preinstallation meeting one week prior to start of work of this 
section; require attendance by affected installers.

B. Sequencing:  Install utility connections before geosynthetics.
1.05 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data:  Manufacturer's data on each product used, including physical properties, 

seaming materials, and installation instructions.
C. Shop Drawings:

1. Indicate overall layout, dimensions, geotextile sheet, and seam layout.
2. Indicate anchorage, penetration, and seaming details.

D. Samples:  Two sheets, 12 by 12 inches in size, indicating physical properties.
E. Certificate:  Certify that products of this section meet or exceed specified requirements.
F. Manufacturer's Instructions:  Indicate seaming method.
G. Manufacturer's qualification statement.
H. Installer's qualification statement.

1.06 QUALITY ASSURANCE
A. Manufacturer Qualifications:  Company specializing in manufacturing products specified in this 

section, with at least 3 years of documented experience.
B. Installer Qualifications:  Company specializing in performing work of type specified and with at 

least 3 years of documented experience and approved by manufacturer.
1.07 DELIVERY, STORAGE, AND HANDLING

A. Identify, store, and handle geosynthetic rolls and samples in accordance with ASTM 
D4873/D4873M.

B. Protect materials from sunlight and other ultraviolet light sources during storage.
C. Handle geosynthetics carefully and prevent dragging, dropping, or imbalanced lifting.
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1.08 FIELD CONDITIONS
A. Temperature Requirements:  Do not place geosynthetic when ambient air or base surface 

temperature is less than 40 degrees F or above 140 degrees F.
B. Surface Requirements:  Do not place geosynthetic when receiving surface is saturated or has 

ponded water.
C. Follow recommendations of geosynthetic manufacturer.

PART 2  PRODUCTS
2.01 MANUFACTURERS

A. SKAPS Industries; _____:  www.skaps.com/#sle.
B. Solmax; _____:  www.solmax.com/#sle.
C. US Fabrics Inc; _____:  www.usfabricsinc.com/#sle.
D. Substitutions:  See Section 01 6000 - Product Requirements.

2.02 GEOSYNTHETIC
A. Provide geosynthetic in largest size sheets possible to minimize field joining.
B. Uniform thickness in accordance with ASTM D5199.
C. Resistant to mildew and chemicals in soil, stable under freeze-thaw cycles, does not shrink or 

expand under wet conditions, and does not unravel or become clogged during use.
2.03 GEOTEXTILE

A. General:
1. Material:  Polyethylene consisting of 5 percent maximum regrind and free of 

contaminants.
2. Survivability:  Class 1, when tested in accordance with AASHTO M 288.
3. Elongation:  35 percent, minimum, when tested in accordance with ASTM 

D4632/D4632M.
B. Geotextile for Separation:  Capable of restricting adjacent material mixing.

1. Type:  Woven.
2. Seams:  Loose laid.

a. Overlap: According to manufacturer.
1) 12 inches, minimum.

3. Grab Strength:  300 lbf, minimum, when tested in accordance with ASTM D4632/D4632M.
4. Puncture Strength:  450 lbf, minimum, when tested in accordance with ASTM 

D4833/D4833M.
PART 3  EXECUTION

3.01 EXAMINATION
A. Verify receiving surface is smooth, without ruts or protrusions, and grades are according to 

design drawings.
B. Verify receiving surface is unsaturated and free of ponded water.
C. Verify geosynthetic is free of defects or flaws that degrade physical performance.

3.02 PREPARATION
A. Remove unsuitable materials.
B. Fill in holes, including stake holes, backfill, and fill.

3.03 INSTALLATION
A. General:

1. Notify Architect minimum of 24 hours before geosynthetic installation.
2. Prevent surface drainage from eroding under geosynthetic. Repair undermined areas 

before backfill.
3. Position geosynthetic smooth and wrinkle-free on prepared surface; unroll or unfold 

carefully, avoiding stretching.
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B. Separation:
1. Install geotextile according to manufacturer's recommendations.
2. Lay sheets in direction of construction.
3. Repairs:  Remove damaged portion of geotextile and seam additional layer to cover 

affected area.
3.04 BACKFILL

A. Obtain approval for geosynthetic sheet installation from Architect before placing fill.
B. Backfill in manner to prevent damage to geosynthetic. Repair geosynthetic damaged during 

backfill operations.
C. Cover geosynthetic in installed direction.

3.05 FIELD QUALITY CONTROL
A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Provide geosynthetic installation schedule to manufacturer's field representative.
C. Inspect completed liner for pinholes, punctures, and tears; inspect seams and joints for 

unbonded areas. Repair defects or damages found.
3.06 PROTECTION

A. Do not exceed geosynthetic manufacturer's recommended exposure to UV radiation.
B. Prevent surface water runoff from contaminating geosynthetic.
C. Do not use pins or staples where risk of damaging underlying geosynthetic layer is present.
D. Erect barricades preventing traffic over unfilled geosynthetic.

END OF SECTION  32 0519
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SECTION 32 1120 - AGGREGATE BASE COURSES
**ADD1**

PART 1  GENERAL
1.01SECTION INCLUDES

A. Aggregate base course.
B. Finishing stone course.

1.02 RELATED REQUIREMENTS
A. Section 32 1723.28 - Artificial Turf
B. Section 31 0519 - Geosynthetics for Earthwork.

1.03 REFERENCE STANDARDS
A. AASHTO M 147 - Standard Specification for Materials for Aggregate and Soil–Aggregate 

Subbase, Base, and Surface Courses; 2017 (Reapproved 2021).
B. ASTM F1551 - 03 - DIN 18-035, Part 6
C. AASHTO T 180 - Standard Method of Test for Moisture-Density Relations of Soils Using a 

4.54-kg (10-lb) Rammer and a 457-mm (18-in.) Drop; 2025.
D. ASTM D698 - Standard Test Methods for Laboratory Compaction Characteristics of Soil Using 

Standard Effort (12,400 ft-lbf/ft3 (600 kN-m/m3)); 2012 (Reapproved 2021).
E. ASTM D1556/D1556M - Standard Test Method for Density and Unit Weight of Soil in Place by 

Sand-Cone Method; 2024.
F. ASTM D1557 - Standard Test Methods for Laboratory Compaction Characteristics of Soil 

Using Modified Effort (56,000 ft-lbf/ft3 (2,700 kN-m/m3)); 2012 (Reapproved 2021).
G. ASTM D2167 - Standard Test Method for Density and Unit Weight of Soil in Place by the 

Rubber Balloon Method; 2015.
H. ASTM D3665 - Standard Practice for Random Sampling of Construction Materials; 2024.
I. ASTM D6938 - Standard Test Methods for In-Place Density and Water Content of Soil and 

Soil-Aggregate by Nuclear Methods (Shallow Depth); 2023.
1.04 SUBMITTALS

A. See Section 01 3000 - Administrative Requirements for submittal procedures.
B. Product Data: Geotextile material.
C. Test Reports:

1. Aggregate Composition:  Results of laboratory tests on proposed and actual materials 
used.

2. Compaction Density:  Results of laboratory tests on compacted course.
D. Manufacturer's instructions: Geotextile membrane installation procedure.

1.05 QUALITY ASSURANCE
A. Installer Qualifications:  Company specializing in performing work of the type specified and with 

minimum three years of documented experience.
B. Testing Agency Qualifications:  Independent firm specializing in performing testing and 

inspections of type specified in this section.
1.06 DELIVERY, STORAGE, AND HANDLING

A. Deliver geotextile material to project site wrapped in protective covering, maintain prior to use.
B. Aggregate Storage:  Prevent material intermixing, contamination, and deterioration.

PART 2  PRODUCTS
2.01 MATERIALS

A. Field Drainage Course:
1. Field Drainage Base aggregate shall be MDOT 4G modified:

a. Permeability shall be or exceed 20 inches/hour per ASTM F 1551-03, Suffix DIN 18-
25, Part 6
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b. The percentage of crushed particles, within the Athletic Mix shall exceed 95% per 
MTM 117.

c. Abrasion Resistance of Athletic Base Stone by Los Angeles machine shall be less 
than 45% loss as tested according to MTM 102.

d. Moisture Content shall be less than 5%.
e. Aggregate Mix:

Sieve Percentage Passing
Base Stone (Open Aggregate)

Percentage Passing Finishing 
Stone

1 1/2 inches 100 -
1 inch 90-100 -
3/4 inch 60-80 100
1/2 incxh 35-65 -
3/8 inch 18-45 85-100
1/4 inch 17-35 75-100
# 4 16-30 60-90
# 8 14-25 45-65
# 16 10-20 10-55
# 30 5-18 0-40
# 60 2-8 0-15
# 100 1-5 0-8
# 200 0-5 0-4

2. Finishing Aggregate:
a. Aggregate shall be 3/8 inch free-flowing, providing a bridge with the lower drainage 

layer of aggregate.
b. Finishing aggregate shall be 100% fractured by mechanical means, with elongayted 

characters on each particle larger than 1/4 inch.
c. Materials shall be washed and devoid on mineral fines.
d. All particles smaller than 1/4 inch shall be produced by manufactured means only.
e. Rounded sands or aggregates are prohibited.

B. Geosynthetic:
1. Geotextile:  See Section 31 0519.

PART 3  EXECUTION
3.01 EXAMINATION

A. Verify that survey benchmarks and intended elevations for the work are as indicated.
B. Verify substrate has been inspected, and gradients and elevations are correct and dry.

3.02 PREPARATION
A. Correct irregularities in substrate gradient and elevation by scarifying, reshaping, and 

recompacting.
B. Do not place aggregate on soft, muddy, or frozen surfaces.

3.03 PLACEMENT
A. Spread course uniformly over prepared substrate to a total compacted thickness:

1. Install geosynthetic membrane on substrate in accordance with manufacturers 
instructions.

2. Aggregate Base Thickness:  According to design drawings.
B. Place course in maximum 4-inch layers and roller compact to specified density.
C. Level and contour surfaces to elevations and gradients indicated.
D. Use mechanical tamping equipment in areas inaccessible to compaction equipment.

3.04 TOLERANCES
A. Variation From Design Elevation:  Within 1/2 inch.
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B. Flatness:  Maximum variation of 1/2 inch measured with 10-foot straight edge.
3.05 FIELD QUALITY CONTROL

A. See Section 01 4000 - Quality Requirements for additional requirements.
B. Aggregate Base Compaction Density Testing:  In accordance with ASTM D1556/D1556M, 

ASTM D2167, or ASTM D6938.
C. Evaluate results in relation to compaction curve determined by testing uncompacted material in 

accordance with AASHTO T 180, ASTM D698 ("standard Proctor"), or ASTM D1557 ("modified 
Proctor").

D. Frequency of Tests:  In accordance with ASTM D3665.
E. Remove, replace, and retest work that does not meet specified requirements.

3.06 CLEANING
A. See Section 01 7000 - Execution and Closeout Requirements for additional requirements.
B. Stockpile unused materials neat and compact.
C. Remove unused materials and grade areas to prevent standing surface water.

END OF SECTION  32 1120


