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IB-009-25 

Addendum 2 

Ques�ons 

1. Reference duct spec 23 31 13.01 Sec�on 2.3 Single-Wall Round Duct and Fi$ngs. Construc�on

method 2.3.C “Longitudinal Seams” is described, but spiral duct is more common for standard

supply, return and clean air exhaust ducts.  Would you please describe what type of duct,

gauges, material and type of joints are required for:  low pressure supply, return, non-laboratory

exhaust, medium pressure round (upstream of VAV boxes)?  University Response: Our

specifica�on does not exclude spiral wound duct.  Ducts shall be constructed as stated in 2.3

Paragraph A:  Comply with SMACNA’s “HVAC Duct Construc�on Standards – Metal and Flexible,”

Ch. 3, “Round, Oval, and Flexible Duct,“ based on indicated sta�c-pressure class unless

otherwise indicated.  Paragraph B and C cover addi�onal requirements if/or where Transverse

and/or longitudinal seams are used. Spiral duct is not excluded.

2. Reference spec sec�on 23 31 13.01 Sec�on 3.10.D Exhaust Ducts. This sec�on does not assign

class 1 and 2. Would you please describe what type of duct, gauges, material and type of joints

are required for:  rest room exhaust, exhaust from rooms (research labs, storage, corridors,

janitor closets, fume hood branch ducts, main exhaust ducts that collect air from fume hoods

and are routed up to the exhaust fans?  University Response: This sec�on states that SMACNA

Leakage Class 2 for rectangular and round is required in exhaust loca�ons.  New fume hood

exhaust shall be welded stainless steel duct with welded longitudinal seam and welded

transverse seam (not spiral). Thickness shall be determined based on the SMACNA standards for

pressure class.

3. Reference M100B room LL12 as well as M021 airside insula�on schedule, and 23 31 13.01

Sec�on 3.2 Installa�on of Exposed Ductwork. Room LL12 appears to have exposed ductwork,

and there may be addi�onal loca�ons.  For these loca�ons, we assume external insula�on is

required.  If internal duct insula�on is required, please provide a specifica�on.  University
Response: Refer to sheet M100B in addendum #3.  SA duct on system VAV-007 shall be double

wall spiral insulated duct with perforated liner.  Refer to specifica�on sec�on 233113.03 Metal

Ducts Double Wall Round and Oval added in addendum #2.

4. After our site visit, we discovered there’s quite a few mechanical, plumbing and electrical

items in the way of the structural steel install mostly on the third-floor ceiling. Most of these

items are not shown on the drawing as even being there. Moving these items out of the way

and then reinstalling them could be close to $100k of extra work the drawing don’t even call

out. If there’s another addendum coming out it would be a good idea to address these items

as a change after the bid on a case by case basis. I would think this would help keep the

cost under control and would be fair to all bidding.  University Response: MEP and Structural

documents have been updated to coordinate and quantify conflicts with new structure.

Refer to Addendum #2.



RE: 

SUBJECT: 

TO:

University of Louisville – Life Sciences Building No. 18 
2025-2026 Mechanical and Electrical Upgrades 
214 W. Barbee Street Walk, Louisville KY 40208 

Addendum #2 

All Contract Bidders 

The following shall be included in Contract Drawings and Specifications on the above referenced project. 
Contractors shall acknowledge receipt of this revision. 

Drawings: 

The following attached drawings have been revised/added in this addendum. 

1. S2.4
2. S4.1
3. M100B
4. M103A
5. M103B

6. M103C
7. M103D
8. M203
9. PME103 (NEW)

Specifications: 

The following attached specifications have been revised/added in this addendum. 

1. SPEC INDEX

2. SECTION 233113.01 METAL DUCTS RECTANGULAR AND ROUND

3. SECTION 233113.03 METAL DUCTS DOUBLE WALL ROUND AND OVAL

Drawings: 

Structural 

1. Refer to attached drawings S2.4 and S4.1 for revised beam sizes, locations, and elevations.

Mechanical 

1. Refer to attached drawing M100B for duct note in Research Lab LL12.
2. Refer to attached drawings M103A, M103B, M103C, M103D for new structural beam locations indicated for

coordination.
3. Refer to attached drawing M203 for new structural beam locations indicated for coordination.
4. Refer to attached drawing PME103; add sheet to contract documents.

END OF ADDENDUM 

KloI:\20238298_UOFL_LIFE_SCIENCES_BUILDING\ISSUED\2025-03-07_ADD#3 AND BIDDER QUESTION RESPONSES\ADDENDUM_LETTER.doc 
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SPECIFICATION INDEX 

DIVISION 01 – GENERAL REQUIREMENTS 

SECTION 012300 – ALTERNATES 
SECTION 012500 – SUBSTITUTION PROCEDURES 
SECTION 013100 – PROJECT MANAGEMENT AND COORDINATION 
SECTION 013200 – CONSTRUCTION PROGRESS DOCUMENTATION 
SECTION 013233 – PHOTOGRAPHIC DOCUMENTATION 
SECTION 013300 – SUBMITTAL PROCEDURES 
SECTION 013516 – ALTERATION PROJECT PROCEDURES 
SECTION 014000 – QUALITY REQUIREMENTS 
SECTION 014200 – REFERENCES 
SECTION 015000 – TEMPORARY FACILITIES AND CONTROLS 
SECTION 016000 – PRODUCT REQUIREMENTS 
SECTION 017300 – EXECUTION 
SECTION 017419 – CONSTRUCTION WASTE MANAGEMENT AND DISPOSAL 
SECTION 017700 – CLOSEOUT PROCEDURES 
SECTION 017823 – OPERATION AND MAINTENANCE DATA 
SECTION 017839 – PROJECT RECORD DOCUMENTS 
SECTION 017900 – DEMONSTRATION AND TRAINING 

DIVISION 02 – EXISTING CONDITIONS 

SECTION 024119 – SELECTIVE DEMOLITION 

DIVISION 04 – MASONRY 

SECTION 048110 – UNIT MASONRY 

DIVISION 05 – METALS 

SECTION 051000 – STRUCTURAL ANCHORS 
SECTION 051200 – STRUCTURAL STEEL FRAMING 

DIVISION 06 – WOOD, PLASTICS, AND COMPOSITES 

SECTION 061000 – ROUGH CARPENTRY 

DIVISION 07 – THERMAL AND MOISTURE PROTECTION (ARCHITECTURAL APPLICATION) 

SECTION 075216 – SBS-MODIFIED BITUMINOUS MEMBRANE ROOFING 
SECTION 079200 – JOINT SEALANTS 

DIVISION 07 – THERMAL AND MOISTURE PROTECTION (ROOFING APPLICATION) 

SECTION 075216 – SBS-MODIFIED BITUMINOUS MEMBRANE ROOFING 
SECTION 076200 – SHEET METAL FLASHING AND TRIM 
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SECTION 079200 – JOINT SEALANTS (FOR ROOFING APPLICATIONS) 
SECTION 079200 – JOINT SEALANTS 

DIVISION 08 – OPENINGS 

SECTION 081113 – HOLLOW METAL DOORS AND FRAMES 

DIVISION 09 – FINISHES 

SECTION 092216 – NON-STRUCTURAL METAL FRAMING 
SECTION 092900 – GYPSUM BOARD 
SECTION 095113 – ACOUSTICAL PANEL CEILINGS 
SECTION 096513 – RESILIENT BASE AND ACCESSORIES 
SECTION 096519 – RESILIENT TITLE FLOORING 
SECTION 099120 – PAINTING  

DIVISION 22 – PLUMBING 

SECTION 220500 – COMMON WORK RESULTS FOR PLUMBING 
SECTION 220529 – HANGERS AND SUPPORTS FOR PLUMBING PIPING AND EQUIPMENT 
SECTION 220553 – IDENTIFICATION FOR PLUMBING PIPING AND EQUIPMENT 
SECTION 221116 – DOMESTIC WATER PIPING 
SECTION 231123 – FACILITY NATURAL-GAS PIPING 
SECTION 221316 – SANITARY WASTE AND VENT PIPING 
SECTION 226600 – CHEMICAL-WASTE SYSTEMS FOR LABORATORY FACILITIES 

DIVISION 23 – HEATING, VENTILATING AND AIR CONDITIONING 

SECTION 230000 – GENERAL MECHANICAL REQUIREMENTS 
SECTION 230500 – COMMON WORK RESULTS FOR HVAC 
SECTION 230500.01 – HVAC RENOVATION 
SECTION 230513.01 – VARIABLE-FREQUENCY MOTOR DRIVES 
SECTION 230519 – METERS AND GAGES FOR HVAC PIPING 
SECTION 230523.11 – GLOBE VALVES FOR HVAC PIPING 
SECTION 230523.12 – BALL VALVES FOR HVAC PIPING 
SECTION 230523.13 – BUTTERFLY VALVES FOR HVAC PIPING 
SECTION 230523.14 – CHECK VALVES FOR HVAC PIPING 
SECTION 230523.15 – GATE VALVES FOR HVAC PIPING 
SECTION 230529 – HANGERS AND SUPPORTS FOR HVAC 
SECTION 230548 – VIBRATION CONTROLS FOR HVAC 
SECTION 230553 – IDENTIFICATION FOR HVAC PIPING AND EQUIPMENT 
SECTION 230593 – TESTING, ADJUSTING, AND BALANCING FOR HVAC 
SECTION 230713.01 – DUCT INSULATION FOR INDOOR APPLICATIONS 
SECTION 230713.02 – DUCT INSULATION FOR OUTDOOR INSTALLATION 
SECTION 230719.01 – PIPE INSULATION FOR CONDENSATE AND REFRIGERANT PIPING 
SECTION 230719.02 – PIPE INSUALTION FOR HVAC SYSTEMS 
SECTION 230923 – DIRECT DIGITAL CONTROL (DDC) SYSTEM FOR HVAC 
SECTION 230923.01 – OWNER CONTROL SPECIFICATION 
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SECTION 230923.11 – CONTROL VALVES 
SECTION 230923.12 – CONTROL DAMPERS 
SECTION 230993.11 – SEQUENCE OF OPERATIONS FOR HVAC DDC 
SECTION 232113 – HYDRONIC PIPING 
SECTION 232116 – HYDRONIC PIPING SPECIALTIES 
SECTION 232123 – HYDRONIC PUMPS 
SECTION 232213 – STEAM AND CONDENSATE HEATING PIPING 
SECTION 232216 – STEAM AND CONDENSATE HEATING PIPING SPECIALTIES 
SECTION 232223 – STEAM CONDENSATE PUMPS 
SECTION 233113.01 – METAL DUCTS: SINGLE WALL RECTANGULAR AND ROUND 
SECTION 233113.03 – METAL DUCTS DOUBLE WALL ROUND AND OVAL 
SECTION 233300 – AIR DUCT ACCESSORIES 
SECTION 233301 – FIRE, SMOKE, COMBINATION DAMPERS, AND ACCESSORIES 
SECTION 233600 – AIR TERMINAL UNITS 
SECTION 233713.13 – DIFFUSERS, REGISTERS, AND GRILLES 
SECTION 235233 – STEAM WATER-TUBE BOILERS (OWNER PRE-PURCHASED – CONTRACTOR INSTALLED) 
SECTION 235313 – BOILER FEEDWATER PUMPS AND RECIEVER 
SECTION 235701 – SHELL AND TUBE STEAM HEAT EXCHANGERS FOR HVAC 
SECTION 237313.16 – INDOOR, SEMI-CUSTOM AIR-HANDLING UNITS (OWNER PRE-PURCHASED-
CONTRACTOR INSTALLED) 
SECTION 238219 – FAN COIL UNITS 
SECTION 238413.23 – DIRECT-STEAM-INJECTION HUMIDIFIERS 

DIVISION 26 – ELECTRICAL 

SECTION 260000 – GENERAL REQUIREMENTS FOR ELECTRICAL 
SECTION 260501 – MINOR ELECTRICAL DEMOLITION 
SECTION 260513 – MEDIUM-VOLTAGE CABLES 
SECTION 260519 – LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES 
SECTION 260526 – GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS 
SECTION 260529 – HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS 
SECTION 260533 – RACEWAYS AND BOXES FOR ELECTRICAL SYSTEMS 
SECTION 260544 – SLEEVES AND SLEEVE SEALS FOR ELECTRICAL RACEWAYS AND CABLING 
SECTION 260553 – INDENTIFICATION FOR ELECTRICAL SYSTEMS 
SECTION 260923 – LIGHTING CONTROL DEVICES 
SECTION 261219 – PAD-MOUNTED, LIQUID-FILLED, MEDIUM-VOLTAGE TRANSFORMERS 
SECTION 261301 – MEDIUM-VOLTAGE OUTDOOR SECTIONALIZING SWITCHGEAR 
SECTION 262200 – LOW-VOLTAGE TRANSFORMERS 
SECTION 262413 – SWITCHBOARDS 
SECTION 262416 – PANELBOARDS 
SECTION 262726 – WIRING DEVICES 
SECTION 262813 – FUSES 
SECTION 262816 – ENCLOSED SWITCHES AND CIRCUIT BREAKERS 
SECTION 263213 – PACKAGED ENGINE GENERATORS 
SECTION 263600 – TRANSFER SWITCHES 
SECTION 265119 – LED INTERIOR LIGHTING 

DIVISION 28 – ELECTRONIC SAFETY AND SECURITY 
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SECTION 283111 – ADDRESSABLE FIRE-ALARM SYSTEM 

DIVISION 31 – EARTH WORK 

SECTION 312000 – EARTH MOVING 

I:\20238298_UOFL_LIFE_SCIENCES_BUILDING\DESIGN\SPECS\2023-10-23_SPEC_INDEX.doc 
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SECTION 233113.01 - METAL DUCTS: SINGLE WALL RECTANGULAR AND ROUND 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes:

1. Single-wall rectangular ducts and fittings.
2. Single-wall round ducts and fittings.
3. Sheet metal materials.
4. Sealants and gaskets.
5. Hangers and supports.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of the following products:

1. Adhesives.
2. Sealants and gaskets.

B. Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections,
components, and attachments to other work.

2. Factory- and shop-fabricated ducts and fittings.
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
4. Elevation of top and bottom of ducts.
5. Dimensions of main duct runs from building grid lines.
6. Fittings.
7. Reinforcement and spacing.
8. Seam and joint construction.
9. Penetrations through fire-rated and other partitions.
10. Equipment installation based on equipment being used on Project.
11. Locations for duct accessories, including dampers, turning vanes, and access doors and

panels.
12. Hangers and supports, including methods for duct and building attachment and vibration

isolation.

1.4 INFORMATIONAL SUBMITTALS 

A. Coordination Drawings: A single set of plans or BIM model, drawn to scale, showing the items
described in this Section, and coordinated with all building trades.
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B. Welding certificates.

C. Field quality-control reports.

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:
1. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for duct joint and seam welding.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint
construction, reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible" and with performance requirements and
design criteria indicated in "Duct Schedule" Article.

B. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in
ASHRAE 62.1.

C. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and
Equipment," and Section 7 - "Construction and System Startup."

D. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 -
"HVAC System Construction and Insulation."

E. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are
inside clear dimensions and do not include insulation or duct wall thickness.

2.2 SINGLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" based on indicated static-pressure class unless otherwise
indicated.

1. Construct ducts of galvanized sheet steel unless otherwise indicated.

B. Transverse Joints: Fabricate joints in accordance with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. For ducts with longest side less than 36 inches, select joint types in accordance with
Figure 2-1.

2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-
24, T-24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be
used if submitted and approved by engineer of record.

C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal
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Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - 
Metal and Flexible." 

1. 

D. Elbows, Transitions, Offsets, Branch Connections, and Other Duct Construction: Select types
and fabricate in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Ch. 4, "Fittings and Other Construction," for static-pressure class, applicable sealing
requirements, materials involved, duct-support intervals, and other provisions in SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible."

2.3 SINGLE-WALL ROUND DUCTS AND FITTINGS 

A. General Fabrication Requirements: Comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible," Ch. 3, "Round, Oval, and Flexible Duct," based on indicated
static-pressure class unless otherwise indicated.

1. Construct ducts of galvanized sheet steel unless otherwise indicated.

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

a. Ductmate Industries, Inc.
b. McGill AirFlow LLC.
c. Nordfab Ducting.
d. Spiral Manufacturing Co., Inc.

B. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support
intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible."

1. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

C. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal
Seams," for static-pressure class, applicable sealing requirements, materials involved, duct-
support intervals, and other provisions in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible."

1. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal
seams.

D. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

http://www.specagent.com/Lookup?ulid=3426
http://www.specagent.com/Lookup?uid=123457136516
http://www.specagent.com/Lookup?uid=123457136514
http://www.specagent.com/Lookup?uid=123457136520
http://www.specagent.com/Lookup?uid=123457136512
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2.4 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible" for acceptable materials, material thicknesses, and duct construction
methods unless otherwise indicated. Sheet metal materials shall be free of pitting, seam marks,
roller marks, stains, discolorations, and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A653/A653M.

1. Galvanized Coating Designation: G60.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

C. Carbon-Steel Sheets: Comply with ASTM A1008/A1008M, with oiled, matte finish for exposed
ducts.

D. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; black and
galvanized.

1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum
ducts, isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

E. Tie Rods: Galvanized steel, 1/4-inch-minimum diameter for lengths 36 inches or less; 3/8-inch-
minimum diameter for lengths longer than 36 inches.

2.5 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and
gaskets shall be a maximum flame-spread index of 25 and a maximum smoke-developed index
of 50 when tested in accordance with UL 723; certified by an NRTL.

B. Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone
activator to react exothermically with tape to form hard, durable, airtight seal.

2. Tape Width:  3 inches.
3. Sealant: Modified styrene acrylic.
4. Water resistant.
5. Mold and mildew resistant.
6. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
7. Service: Indoor and outdoor.
8. Service Temperature: Minus 40 to plus 200 deg F.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless

steel, or aluminum.

C. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.
2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
4. Water resistant.
5. Mold and mildew resistant.
6. VOC: Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
8. Service: Indoor or outdoor.
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9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless
steel, or aluminum sheets.

10. Maximum Static-Pressure Class: 10-inch wg, positive or negative.
11. Service: Indoor or outdoor.
12. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless

steel, or aluminum sheets.

D. Flanged Joint Sealant: Comply with ASTM C920.

1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.
3. Grade: NS.
4. Class: 25.
5. Use: O.

E. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

F. Round Duct Joint O-Ring Seals:

1. Seal shall provide maximum leakage class of 3 cfm/100 sq. ft. at 1-inch wg and shall be
rated for10-inch wg static-pressure class, positive or negative.

2. Either:
a. EPDM O-ring to seal in concave bead in coupling or fitting spigot.
b. Double-lipped, EPDM O-ring seal, mechanically fastened to factory-fabricated

couplings and fitting spigots.

2.6 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.

B. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct."

C. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.

D. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts
designed for duct hanger service; with an automatic-locking and clamping device.

E. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible
with duct materials.

F. Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct
system. Indicated duct locations, configurations, and arrangements were used to size ducts and
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calculate friction loss for air-handling equipment sizing and for other design considerations. 
Install duct systems as indicated unless deviations to layout are approved on Shop Drawings 
and coordination drawings. 

B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" unless otherwise indicated.

C. Install ducts in maximum practical lengths with fewest possible joints.

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for
branch connections.

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and
perpendicular to building lines.

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent
enclosure elements of building.

G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and
enclosures.

I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed
to view, cover the opening between the partition and duct or duct insulation with sheet metal
flanges of same metal thickness as the duct. Overlap openings on four sides by at least 1-1/2
inches.

J. Install fire, combination fire/smoke, and smoke dampers where indicated on Drawings and as
required by code, and by local authorities having jurisdiction. Comply with requirements in "Air
Duct Accessories" for fire and smoke dampers and specific installation requirements of the
damper UL listing.

K. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in
air ducts where indicated on Drawings.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials
both before and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied
Buildings Under Construction," Appendix G, "Duct Cleanliness for New Construction
Guidelines."

M. Elbows: Use long-radius elbows wherever they fit.

1. Fabricate 90-degree rectangular mitered elbows to include turning vanes.
2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and

smaller and a minimum of five segments for 14 inches and larger.

N. Branch Connections: Use lateral or conical branch connections.

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.
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B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use
two-part tape sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When
welding stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds,
and treat the welds to remove discoloration caused by welding.

D. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of fittings,
hangers and supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these
requirements.

3.3 DUCT SEALING 

A. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC
Duct Construction Standards - Metal and Flexible":

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
2. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal

Class B.
3. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg:

Seal Class A.
4. Unconditioned Space, Exhaust Ducts: Seal Class C.
5. Unconditioned Space, Return-Air Ducts: Seal Class B.
6. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal

Class C.
7. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal

Class B.
8. Conditioned Space, Exhaust Ducts: Seal Class B.
9. Conditioned Space, Return-Air Ducts: Seal Class C.

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5,
"Hangers and Supports."

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for

slabs more than 4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for

slabs less than 4 inches thick.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum
Hanger Sizes for Round Duct," for maximum hanger spacing; install hangers and supports
within 24 inches of each elbow and within 48 inches of each branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.
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E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds,
bolts, sheet metal screws, or blind rivets; support at each floor and at a maximum interval of 16
feet.

F. Install upper attachments to structures. Select and size upper attachments with pull-out,
tension, and shear capacities appropriate for supported loads and building materials where
used.

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section “Air Duct
Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch,
outlet and inlet, and terminal unit connections.

3.6 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have
duct liner. Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer.
Paint materials and application requirements are specified in Section “Exterior Painting" and
Section  "Interior Painting."

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections.

B. Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for
each test.

2. Test the following systems:
a. Ducts with a Pressure Class Higher Than 3-Inch wg: Test representative duct

sections, selected by Architect from sections installed, totaling no less than 25
percent of total installed duct area for each designated pressure class.

b. Supply Ducts with a Pressure Class of 4- Inch wg or Higher: Test representative
duct sections, selected by Architect from sections installed, totaling no less than 50
percent of total installed duct area for each designated pressure class.

c. Return Ducts with a Pressure Class of 4- Inch wg or Higher: Test representative
duct sections, selected by Architect from sections installed, totaling no less than 50
percent of total installed duct area for each designated pressure class.

d. Exhaust Ducts with a Pressure Class of 4- Inch wg or Higher: Test representative
duct sections, selected by Architect from sections installed, totaling no less than 50
percent of total installed duct area for each designated pressure class.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage
testing and for compliance with test requirements.

4. Testing of each duct section is to be performed with access doors, coils, filters, dampers,
and other duct-mounted devices in place as designed. No devices are to be removed or
blanked off so as to reduce or prevent additional leakage.

5. Test for leaks before applying external insulation.
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6. Conduct tests at static pressures equal to maximum design pressure of system or section
being tested. If static-pressure classes are not indicated, test system at maximum system
design pressure. Do not pressurize systems above maximum design operating pressure.

7. Give seven days' advance notice for testing.

C. Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness in

accordance with "Description of Method 3 - NADCA Vacuum Test" in NADCA ACR,
"Assessment, Cleaning and Restoration of HVAC Systems."

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media
shall not exceed 0.75 mg/100 sq. cm.

D. Duct system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.8 DUCT CLEANING 

A. Clean new and existing duct system(s) before testing, adjusting, and balancing

B. Use duct cleaning methodology as indicated in NADCA ACR.

C. Use service openings for entry and inspection.

1. Provide openings with access panels appropriate for duct static-pressure and leakage
class at dampers, coils, and any other locations where required for inspection and
cleaning access. Provide insulated panels for insulated or lined duct. Patch insulation and
liner as recommended by duct liner manufacturer. Comply with Section 233300 "Air Duct
Accessories" for access panels and doors.

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
3. Remove and reinstall ceiling to gain access during the cleaning process.

D. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97
percent collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from
HVAC system, and locate exhaust downwind and away from air intakes and other points
of entry into building.

E. Clean the following components by removing surface contaminants and deposits:

1. Air outlets and inlets (registers, grilles, and diffusers).
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply

and return plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive
assemblies.

3. Air-handling unit internal surfaces and components including mixing box, coil section, air
wash systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers,
filters and filter sections, and condensate collectors and drains.

4. Coils and related components.
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5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and
mechanical equipment rooms.

6. Supply-air ducts, dampers, actuators, and turning vanes.
7. Dedicated exhaust and ventilation components and makeup air systems.

F. Mechanical Cleaning Methodology:

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants
from within duct systems and remove contaminants from building.

2. Use vacuum-collection devices that are operated continuously during cleaning. Connect
vacuum device to downstream end of duct sections so areas being cleaned are under
negative pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without
damaging integrity of metal ducts, duct liner, or duct accessories.

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner
to get wet. Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated
or that has friable material, mold, or fungus growth.

5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan
operational. Rinse coils with clean water to remove latent residues and cleaning
materials; comb and straighten fins.

6. Provide drainage and cleanup for wash-down procedures.
7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents. Apply

antimicrobial agents in accordance with manufacturer's written instructions after removal
of surface deposits and debris.

3.9 STARTUP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for
HVAC."

3.10 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as
indicated below.

B. Supply Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and downstream of
VAV/FPT Terminal Units:

a. Pressure Class: Positive 1-inch wg.
b. SMACNA Leakage Class for Rectangular:  2.
c. SMACNA Leakage Class for Round:  2.

2. Ducts Connected to Constant-Volume Air-Handling Units:

a. Pressure Class: Positive 4-inch wg.
b. SMACNA Leakage Class for Rectangular:  2.
c. SMACNA Leakage Class for Round:  2.

3. Ducts Connected to Variable-Air-Volume Air-Handling Units:
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a. Pressure Class: Positive 4 inch wg.
b. SMACNA Leakage Class for Rectangular:  2.
c. SMACNA Leakage Class for Round:  2.

4. Ducts Connected to Equipment Not Listed Above:

a. Pressure Class: Positive 2 inch wg.
b. SMACNA Leakage Class for Rectangular:  2.
c. SMACNA Leakage Class for Round:  2.

C. Return and Outside Air Ducts:

1. Ducts Connected to Air-Handling Units:

a. Pressure Class: Negative 4 inch wg.
b. SMACNA Leakage Class for Rectangular:  2.
c. SMACNA Leakage Class for Round:  2.

2. Ducts Connected to Equipment Not Listed above:

a. Pressure Class: Negative 2 inch wg.
b. SMACNA Leakage Class for Rectangular:  2.
c. SMACNA Leakage Class for Round:  2.

D. Exhaust Ducts:

1. Ducts Connected to Fans Exhausting (ASHRAE 62.1, Class 1 and 2) Air:

a. Pressure Class: Negative 2-inch wg.
b. SMACNA Leakage Class for Rectangular:  2.
c. SMACNA Leakage Class for Round:  2.

2. Ducts Connected to Fans Exhausting Fume Hood, Laboratory, and Process (ASHRAE 62.1,
Class 3 and Class 4) Air:

a. Type 304, stainless-steel sheet.

1) Exposed to View:  No. 4 finish.
2) Concealed:  No. 2B finish.

b. Pressure Class: Positive or negative 3-inch wg.
c. Welded seams and joints.
d. SMACNA Leakage Class 2.
e. Airtight/watertight.

E. Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."

a. Velocity 1000 fpm or Lower:

1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio.
2) Mitered Type RE 4 without vanes.
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b. Velocity 1000 to 1500 fpm:

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio.
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes.
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

c. Velocity 1500 fpm or Higher:

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-2, "Rectangular Elbows."

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio.
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes.
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct

Construction Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane
Runners," and Figure 4-4, "Vane Support in Elbows."

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-4, "Round Duct Elbows."

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's
"HVAC Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered
Elbows." Elbows with less than 90-degree change of direction have proportionately
fewer segments.

1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments
for 90-degree elbow.

2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments
for 90-degree elbow.

3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments
for 90-degree elbow.

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated.
c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam.

F. Branch Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal
and Flexible," Figure 4-6, "Branch Connection."

a. Rectangular Main to Rectangular Branch: 45-degree entry.
b. Rectangular Main to Round Branch: Conical spin in.

2. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees."
Saddle taps are permitted in existing duct.
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a. Velocity 1500 fpm or Lower: Conical tap.
b. Velocity 1500 fpm or Higher: 45-degree lateral.

END OF SECTION 233113.01 
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SECTION 233113.03 - METAL DUCTS: DOUBLE WALL ROUND AND OVAL 

PART 1 - GENERAL 

1.1 RELATED DOCUMENTS 

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

1.2 SUMMARY 

A. Section Includes:
1. Double-wall round and flat-oval ducts and fittings.
2. Sheet metal materials.
3. Sealants and gaskets.
4. Hangers and supports.

1.3 ACTION SUBMITTALS 

A. Product Data: For each type of the following products:

1. Double wall duct, insulation, and fittings.
2. Liners and adhesives.
3. Sealants and gaskets.
4. Seismic-restraint devices.

B. Shop Drawings:

1. Fabrication, assembly, and installation, including plans, elevations, sections, components, and
attachments to other work.

2. Factory- and shop-fabricated ducts and fittings.
3. Duct layout indicating sizes, configuration, liner material, and static-pressure classes.
4. Elevation of top [and bottom] of ducts.
5. Dimensions of [main] [all] duct runs from building grid lines.
6. Fittings.
7. Reinforcement and spacing.
8. Seam and joint construction.
9. Penetrations through fire-rated and other partitions.
10. Equipment installation based on equipment being used on Project.
11. Locations for duct accessories, including dampers, turning vanes, and access doors and panels.
12. Hangers and supports, including methods for duct and building attachment and vibration isolation.

C. Delegated-Design Submittal:

1. Sheet metal thicknesses.
2. Joint and seam construction and sealing.
3. Reinforcement details and spacing.
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4. Materials, fabrication, assembly, and spacing of hangers and supports.

1.4 INFORMATIONAL SUBMITTALS 

A. Welding certificates.

B. Field quality-control reports.

1.5 QUALITY ASSURANCE 

A. Welding Qualifications: Qualify procedures and personnel in accordance with the following:

1. AWS D1.1/D1.1M, "Structural Welding Code - Steel," for hangers and supports.
2. AWS D9.1/D9.1M, "Sheet Metal Welding Code," for duct joint and seam welding.

PART 2 - PRODUCTS 

2.1 PERFORMANCE REQUIREMENTS 

A. Delegated Duct Design: Duct construction, including sheet metal thicknesses, seam and joint construction,
reinforcements, and hangers and supports, shall comply with SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible" and with performance requirements and design criteria indicated in "Duct
Schedule" Article.

B. Structural Performance: Duct hangers and supports shall withstand the effects of gravity loads and
stresses within limits and under conditions described in SMACNA's "HVAC Duct Construction Standards -
Metal and Flexible".

C. Airstream Surfaces: Surfaces in contact with airstream shall comply with requirements in ASHRAE 62.1.

D. ASHRAE Compliance: Applicable requirements in ASHRAE 62.1, Section 5 - "Systems and Equipment,"
and Section 7 - "Construction and System Startup."

E. ASHRAE/IES Compliance: Applicable requirements in ASHRAE/IES 90.1, Section 6.4.4 - "HVAC System
Construction and Insulation."

F. Duct Dimensions: Unless otherwise indicated, all duct dimensions indicated on Drawings are inside clear
dimensions and do not include insulation or duct wall thickness.

2.2 DOUBLE-WALL RECTANGULAR DUCTS AND FITTINGS 

A. Rectangular Ducts: Fabricate ducts with indicated dimensions for clear internal dimensions of the inner
duct.

B. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" based on
indicated static-pressure class unless otherwise indicated.
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1. Construct ducts of galvanized sheet steel unless otherwise indicated.

C. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-1, "Rectangular Duct/Transverse Joints," for static-
pressure class, applicable sealing requirements, materials involved, duct-support intervals, and other
provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

1. For ducts with longest side less than 36 inches, select joint types in accordance with Figure 2-1.
2. For ducts with longest side 36 inches or greater, use flange joint connector Type T-22, T-24, T-

24A, T-25a, or T-25b. Factory-fabricated flanged duct connection system may be used if submitted
and approved by engineer of record.

3. 

D. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 2-2, "Rectangular Duct/Longitudinal Seams," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals, and
other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible." All longitudinal
seams shall be Pittsburgh lock seams unless otherwise specified for specific application.

E. Interstitial Insulation: Fibrous-glass liner complying with ASTM C1071, NFPA 90A, or NFPA 90B; and with
NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Maximum Thermal Conductivity:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.
2. Install spacers that position the inner duct at uniform distance from outer duct without compressing

insulation.
3. Coat insulation with antimicrobial coating.
4. Cover insulation with polyester film complying with UL 181, Class 1.

F. Interstitial Insulation: Flexible elastomeric duct liner complying with ASTM C534/C534M, Type II for sheet
materials, and with NFPA 90A or NFPA 90B.

1. Maximum Thermal Conductivity:  0.25 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.

G. Inner Duct: Minimum 24-gauge perforated galvanized sheet steel having 3/32-inch-diameter perforations,
with overall open area of 23 percent.

2.3 DOUBLE-WALL ROUND AND FLAT-OVAL DUCTS AND FITTINGS 

A. Flat-Oval Ducts: Indicated dimensions are the duct width (major dimension) and diameter of the round
sides connecting the flat portions of the duct (minor dimension) of the inner duct.

1. Outer Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Ch. 3, "Round, Oval, and Flexible Duct," based on static-pressure class unless otherwise indicated.

a. Construct ducts of galvanized sheet steel unless otherwise indicated.

2. Transverse Joints: Select joint types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-1, "Round Duct Transverse Joints," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
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a. Transverse Joints in Ducts Larger Than 60 Inches in Diameter: Flanged.

3. Longitudinal Seams: Select seam types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-2, "Round Duct Longitudinal Seams," for
static-pressure class, applicable sealing requirements, materials involved, duct-support intervals,
and other provisions in SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

a. Fabricate round ducts larger than 90 inches in diameter with butt-welded longitudinal
seams.

b. Fabricate flat-oval ducts larger than 72 inches in width (major dimension) with butt-welded
longitudinal seams.

4. Tees and Laterals: Select types and fabricate in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible," Figure 3-5, "90 Degree Tees and Laterals," and
Figure 3-6, "Conical Tees," for static-pressure class, applicable sealing requirements, materials
involved, duct-support intervals, and other provisions in SMACNA's "HVAC Duct Construction
Standards - Metal and Flexible."

B. Inner Duct: Minimum 24-gauge perforated galvanized sheet steel having 3/32-inch-diameter perforations,
with overall open area of 23 percent.

C. Interstitial Insulation: Fibrous-glass liner complying with ASTM C1071, NFPA 90A, or NFPA 90B; and with
NAIMA AH124, "Fibrous Glass Duct Liner Standard."

1. Maximum Thermal Conductivity:  0.27 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.
2. Install spacers that position the inner duct at uniform distance from outer duct without compressing

insulation.
3. Coat insulation with antimicrobial coating.
4. Cover insulation with polyester film complying with UL 181, Class 1.

D. Interstitial Insulation: Flexible elastomeric duct liner complying with ASTM C534/C534M, Type II for sheet
materials, and with NFPA 90A or NFPA 90B.

1. Maximum Thermal Conductivity:  0.25 Btu x in./h x sq. ft. x deg F at 75 deg F mean temperature.

2.4 SHEET METAL MATERIALS 

A. General Material Requirements: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible" for acceptable materials, material thicknesses, and duct construction methods unless otherwise
indicated. Sheet metal materials shall be free of pitting, seam marks, roller marks, stains, discolorations,
and other imperfections.

B. Galvanized Sheet Steel: Comply with ASTM A653/A653M.

1. Galvanized Coating Designation:  G90.
2. Finishes for Surfaces Exposed to View: Mill phosphatized.

C. Reinforcement Shapes and Plates: ASTM A36/A36M, steel plates, shapes, and bars; black and
galvanized.
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1. Where black- and galvanized-steel shapes and plates are used to reinforce aluminum ducts,
isolate the different metals with butyl rubber, neoprene, or EPDM gasket materials.

D. Tie Rods: Galvanized steel, 1/4-inch-minimum diameter for lengths 36 inches or less; 3/8-inch-minimum
diameter for lengths longer than 36 inches.

2.5 SEALANT AND GASKETS 

A. General Sealant and Gasket Requirements: Surface-burning characteristics for sealants and gaskets shall
be a maximum flame-spread index of 25 and a maximum smoke-developed index of 50 when tested in
accordance with UL 723; certified by an NRTL.

B. Two-Part Tape Sealing System:

1. Tape: Woven cotton fiber impregnated with mineral gypsum and modified acrylic/silicone activator
to react exothermically with tape to form hard, durable, airtight seal.

2. Tape Width:  4 inches.
3. Sealant: Modified styrene acrylic.
4. Water resistant.
5. Mold and mildew resistant.
6. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
7. Service: Indoor and outdoor.
8. Service Temperature: Minus 40 to plus 200 deg F.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or

aluminum.

C. Water-Based Joint and Seam Sealant:

1. Application Method: Brush on.
2. Solids Content: Minimum 65 percent.
3. Shore A Hardness: Minimum 20.
4. Water resistant.
5. Mold and mildew resistant.
6. VOC: Maximum 75 g/L (less water).
7. Maximum Static-Pressure Class: 10-inch wg, positive and negative.
8. Service: Indoor or outdoor.
9. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or

aluminum sheets.

D. Solvent-Based Joint and Seam Sealant:

1. Application Method: Brush on.
2. Base: Synthetic rubber resin.
3. Solvent: Toluene and heptane.
4. Solids Content: Minimum 60 percent.
5. Shore A Hardness: Minimum 60.
6. Water resistant.
7. Mold and mildew resistant.
8. Maximum Static-Pressure Class: 10-inch wg, positive or negative.
9. Service: Indoor or outdoor.
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10. Substrate: Compatible with galvanized sheet steel (both PVC coated and bare), stainless steel, or
aluminum sheets.

E. Flanged Joint Sealant: Comply with ASTM C920.

1. General: Single-component, acid-curing, silicone, elastomeric.
2. Type: S.
3. Grade: NS.
4. Class: 25.
5. Use: O.

F. Flange Gaskets: Butyl rubber, neoprene, or EPDM polymer with polyisobutylene plasticizer.

2.6 HANGERS AND SUPPORTS 

A. Hanger Rods for Noncorrosive Environments: Galvanized-steel rods and nuts.

B. Hanger Rods for Corrosive Environments: Electrogalvanized, all-thread rods or galvanized rods with
threads painted with zinc-chromate primer after installation.

C. Strap and Rod Sizes: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round
Duct."

D. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A603.

E. Steel Cable End Connections: Galvanized-steel assemblies with brackets, swivel, and bolts designed for
duct hanger service; with an automatic-locking and clamping device.

F. Duct Attachments: Sheet metal screws, blind rivets, or self-tapping metal screws; compatible with duct
materials.

G. Trapeze and Riser Supports:

1. Supports for Galvanized-Steel Ducts: Galvanized-steel shapes and plates.
2. Supports for Stainless-Steel Ducts: Stainless-steel shapes and plates.
3. Supports for Aluminum Ducts: Aluminum or galvanized steel coated with zinc chromate.

PART 3 - EXECUTION 

3.1 DUCT INSTALLATION 

A. Drawing plans, schematics, and diagrams indicate general location and arrangement of duct system.
Indicated duct locations, configurations, and arrangements were used to size ducts and calculate friction
loss for air-handling equipment sizing and for other design considerations. Install duct systems as
indicated unless deviations to layout are approved on Shop Drawings and coordination drawings.

B. Install ducts in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible"
unless otherwise indicated.
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C. Install ducts in maximum practical lengths with fewest possible joints.

D. Install factory- or shop-fabricated fittings for changes in direction, size, and shape and for branch
connections.

E. Unless otherwise indicated, install ducts vertically and horizontally, and parallel and perpendicular to
building lines.

F. Install ducts close to walls, overhead construction, columns, and other structural and permanent enclosure
elements of building.

G. Install ducts with a clearance of 1 inch, plus allowance for insulation thickness.

H. Route ducts to avoid passing through transformer vaults and electrical equipment rooms and enclosures.

I. Where ducts pass through non-fire-rated interior partitions and exterior walls and are exposed to view,
cover the opening between the partition and duct or duct insulation with sheet metal flanges of same metal
thickness as the duct. Overlap openings on four sides by at least 1-1/2 inches.

J. Install fire, combination fire/smoke, and smoke dampers where indicated on Drawings and as required by
code, and by local authorities having jurisdiction. Comply with requirements in Section 233300 "Air Duct
Accessories" for fire and smoke dampers and specific installation requirements of the damper UL listing.

K. Install heating coils, cooling coils, air filters, dampers, and all other duct-mounted accessories in air ducts
where indicated on Drawings.

L. Protect duct interiors from moisture, construction debris and dust, and other foreign materials both before
and after installation. Comply with SMACNA's "IAQ Guidelines for Occupied Buildings Under
Construction," Appendix G, "Duct Cleanliness for New Construction Guidelines."

M. Elbows: Use long-radius elbows wherever they fit.

1. Fabricate 90-degree rectangular mitered elbows to include turning vanes.
2. Fabricate 90-degree round elbows with a minimum of three segments for 12 inches and smaller

and a minimum of five segments for 14 inches and larger.

N. Branch Connections: Refer to detals on drawings for special cases. Use flared or conical branch
connections.

3.2 INSTALLATION OF EXPOSED DUCTWORK 

A. Protect ducts exposed in finished spaces from being dented, scratched, or damaged.

B. Trim duct sealants flush with metal. Create a smooth and uniform exposed bead. Do not use two-part tape
sealing system.

C. Grind welds to provide smooth surface free of burrs, sharp edges, and weld splatter. When welding
stainless steel with a No. 3 or 4 finish, grind the welds flush, polish the exposed welds, and treat the welds
to remove discoloration caused by welding.
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D. Maintain consistency, symmetry, and uniformity in arrangement and fabrication of fittings, hangers and
supports, duct accessories, and air outlets.

E. Repair or replace damaged sections and finished work that does not comply with these requirements.

3.3 DUCT SEALING 

A. Seal ducts for duct static-pressure, seal classes, and leakage classes specified in "Duct Schedule" Article
in accordance with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."

B. Seal ducts at a minimum to the following seal classes in accordance with SMACNA's "HVAC Duct
Construction Standards - Metal and Flexible":

1. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible."
2. Outdoor, Supply-Air Ducts: Seal Class A.
3. Outdoor, Exhaust Ducts: Seal Class C.
4. Outdoor, Return-Air Ducts: Seal Class C.
5. Unconditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class B.
6. Unconditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class A.
7. Unconditioned Space, Exhaust Ducts: Seal Class C.
8. Unconditioned Space, Return-Air Ducts: Seal Class B.
9. Conditioned Space, Supply-Air Ducts in Pressure Classes 2-Inch wg and Lower: Seal Class C.
10. Conditioned Space, Supply-Air Ducts in Pressure Classes Higher Than 2-Inch wg: Seal Class B.
11. Conditioned Space, Exhaust Ducts: Seal Class B.
12. Conditioned Space, Return-Air Ducts: Seal Class C.

3.4 HANGER AND SUPPORT INSTALLATION 

A. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," Chapter 5, "Hangers
and Supports."

B. Building Attachments: Concrete inserts, powder-actuated fasteners, or structural-steel fasteners
appropriate for construction materials to which hangers are being attached.

1. Where practical, install concrete inserts before placing concrete.
2. Install powder-actuated concrete fasteners after concrete is placed and completely cured.
3. Use powder-actuated concrete fasteners for standard-weight aggregate concretes or for slabs

more than 4 inches thick.
4. Do not use powder-actuated concrete fasteners for lightweight-aggregate concretes or for slabs

less than 4 inches thick.
5. Do not use powder-actuated concrete fasteners for seismic restraints.

C. Hanger Spacing: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible,"
Table 5-1, "Rectangular Duct Hangers Minimum Size," and Table 5-2, "Minimum Hanger Sizes for Round
Duct," for maximum hanger spacing; install hangers and supports within 24 inches of each elbow and
within 48 inches of each branch intersection.

D. Hangers Exposed to View: Threaded rod and angle or channel supports.
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E. Support vertical ducts with steel angles or channel secured to the sides of the duct with welds, bolts, sheet
metal screws, or blind rivets; support at each floor and at a maximum interval of 16 feet.

F. Install upper attachments to structures. Select and size upper attachments with pull-out, tension, and
shear capacities appropriate for supported loads and building materials where used.

3.5 CONNECTIONS 

A. Make connections to equipment with flexible connectors complying with Section "Air Duct Accessories."

B. Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible" for branch, outlet and
inlet, and terminal unit connections.

3.6 PAINTING 

A. Paint interior of metal ducts that are visible through registers and grilles and that do not have duct liner.
Apply one coat of flat, black, latex paint over a compatible galvanized-steel primer. Paint materials and
application requirements are specified in Section “Interior Painting."

3.7 FIELD QUALITY CONTROL 

A. Perform tests and inspections.

B. Leakage Tests:

1. Comply with SMACNA's "HVAC Air Duct Leakage Test Manual." Submit a test report for each test.
2. Test the following systems:

a. Ducts with a Pressure Class Higher Than 3-Inch wg: Test representative duct sections
totaling no less than 25 percent of total installed duct area for each designated pressure
class.

b. Supply Ducts with a Pressure Class of 4- Inch wg or Higher: Test representative duct
sections totaling no less than 50 percent of total installed duct area for each designated
pressure class.

c. Return Ducts with a Pressure Class of 4- Inch wg or Higher: Test representative duct
sections, selected by Architect from sections installed, totaling no less than 50 percent of
total installed duct area for each designated pressure class.

d. Exhaust Ducts with a Pressure Class of 4- Inch wg or Higher: Test representative duct
sections, selected by Architect from sections installed, totaling no less than 50 percent of
total installed duct area for each designated pressure class.

e. Outdoor-Air Ducts with a Pressure Class of 4- Inch wg or Higher: Test representative duct
sections, selected by Architect from sections installed, totaling no less than 50 percent of
total installed duct area for each designated pressure class.

3. Disassemble, reassemble, and seal segments of systems to accommodate leakage testing and for
compliance with test requirements.
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4. Testing of each duct section is to be performed with access doors, coils, filters, dampers, and other
duct-mounted devices in place as designed. No devices are to be removed or blanked off so as to
reduce or prevent additional leakage.

5. Test for leaks before applying external insulation.
6. Conduct tests at static pressures equal to maximum design pressure of system or section being

tested. If static-pressure classes are not indicated, test system at maximum system design
pressure. Do not pressurize systems above maximum design operating pressure.

7. Give seven days' advance notice for testing.

C. Duct System Cleanliness Tests:

1. Visually inspect duct system to ensure that no visible contaminants are present.
2. Test sections of metal duct system, chosen randomly by Owner, for cleanliness in accordance with

"Description of Method 3 - NADCA Vacuum Test" in NADCA ACR, "Assessment, Cleaning and
Restoration of HVAC Systems."

a. Acceptable Cleanliness Level: Net weight of debris collected on the filter media shall not
exceed 0.75 mg/100 sq. cm.

D. Duct system will be considered defective if it does not pass tests and inspections.

E. Prepare test and inspection reports.

3.8 DUCT CLEANING 

A. Clean new duct system(s) before testing, adjusting, and balancing if duct cleanliness test above is not
passed.

B. Use duct cleaning methodology as indicated in NADCA ACR.

C. Use service openings for entry and inspection.

1. Provide openings with access panels appropriate for duct static-pressure and leakage class at
dampers, coils, and any other locations where required for inspection and cleaning access. Provide
insulated panels for insulated or lined duct. Patch insulation and liner as recommended by duct
liner manufacturer. Comply with Section 233300 "Air Duct Accessories" for access panels and
doors.

2. Disconnect and reconnect flexible ducts as needed for cleaning and inspection.
3. Remove and reinstall ceiling to gain access during the cleaning process.

D. Particulate Collection and Odor Control:

1. When venting vacuuming system inside the building, use HEPA filtration with 99.97 percent
collection efficiency for 0.3-micron-size (or larger) particles.

2. When venting vacuuming system to outdoors, use filter to collect debris removed from HVAC
system, and locate exhaust downwind and away from air intakes and other points of entry into
building.

E. Clean the following components by removing surface contaminants and deposits:
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1. Air outlets and inlets (registers, grilles, and diffusers).
2. Supply, return, and exhaust fans including fan housings, plenums (except ceiling supply and return

plenums), scrolls, blades or vanes, shafts, baffles, dampers, and drive assemblies.
3. Air-handling unit internal surfaces and components including mixing box, coil section, air wash

systems, spray eliminators, condensate drain pans, humidifiers and dehumidifiers, filters and filter
sections, and condensate collectors and drains.

4. Coils and related components.
5. Return-air ducts, dampers, actuators, and turning vanes except in ceiling plenums and mechanical

equipment rooms.
6. Supply-air ducts, dampers, actuators, and turning vanes.
7. Dedicated exhaust and ventilation components and makeup air systems.

F. Mechanical Cleaning Methodology:

1. Clean metal duct systems using mechanical cleaning methods that extract contaminants from
within duct systems and remove contaminants from building.

2. Use vacuum-collection devices that are operated continuously during cleaning. Connect vacuum
device to downstream end of duct sections so areas being cleaned are under negative pressure.

3. Use mechanical agitation to dislodge debris adhered to interior duct surfaces without damaging
integrity of metal ducts, duct liner, or duct accessories.

4. Clean fibrous-glass duct liner with HEPA vacuuming equipment; do not permit duct liner to get wet.
Replace fibrous-glass duct liner that is damaged, deteriorated, or delaminated or that has friable
material, mold, or fungus growth.

5. Clean coils and coil drain pans in accordance with NADCA ACR. Keep drain pan operational.
Rinse coils with clean water to remove latent residues and cleaning materials; comb and straighten
fins.

6. Provide drainage and cleanup for wash-down procedures.
7. Antimicrobial Agents and Coatings: Apply EPA-registered antimicrobial agents if fungus is present.

Apply antimicrobial agents in accordance with manufacturer's written instructions after removal of
surface deposits and debris.

3.9 STARTUP 

A. Air Balance: Comply with requirements in Section 230593 "Testing, Adjusting, and Balancing for HVAC."

3.10 DUCT SCHEDULE 

A. Fabricate ducts with galvanized sheet steel except as otherwise indicated and as follows:

1. Fabricate all ducts to achieve SMACNA pressure class, seal class, and leakage class as indicated
below.

B. Supply Ducts:

1. Ducts Connected to Fan Coil Units, Furnaces, Heat Pumps, and downstream of VAV/FPT Terminal
Units:

a. Pressure Class: Positive 1-inch wg.
b. Minimum SMACNA Seal Class:  A.
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c. SMACNA Leakage Class for Rectangular:  2.
d. SMACNA Leakage Class for Round and Flat Oval:  2.

2. Ducts Connected to Constant-Volume Air-Handling Units:

a. Pressure Class: Positive 4-inch wg.
b. Minimum SMACNA Seal Class:  A.
c. SMACNA Leakage Class for Rectangular:  2.
d. SMACNA Leakage Class for Round and Flat Oval:  2.

3. Ducts Connected to Variable-Air-Volume Air-Handling Units:

a. Pressure Class: Positive 4-inch wg.
b. Minimum SMACNA Seal Class:  A.
c. SMACNA Leakage Class for Rectangular:  2.
d. SMACNA Leakage Class for Round and Flat Oval:  2.

4. Ducts Connected to Equipment Not Listed Above:

a. Pressure Class: Positive 2-inch wg.
b. Minimum SMACNA Seal Class:  A.
c. SMACNA Leakage Class for Rectangular:  2.
d. SMACNA Leakage Class for Round and Flat Oval:  2.

C. Intermediate Reinforcement:

1. Galvanized-Steel Ducts:  Galvanized steel.
2. PVC-Coated Ducts:

a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream:  Galvanized.

3. Stainless-Steel Ducts:

a. Exposed to Airstream: Match duct material.
b. Not Exposed to Airstream:  Galvanized.

D. Liner:

1. Supply-Air Ducts:  Fibrous glass, Type I, 1 inch (es thick.

E. Double-Wall Duct Interstitial Insulation:

1. Supply-Air Ducts:  1 inch (es thick.

F. Elbow Configuration:

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and
Flexible," Figure 4-2, "Rectangular Elbows."

a. Velocity 1000 fpm or Lower:
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1) Radius Type RE 1 with minimum 0.5 radius-to-diameter ratio. 
2) Mitered Type RE 4 without vanes. 

b. Velocity 1000 to 1500 fpm: 

1) Radius Type RE 1 with minimum 1.0 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 0.5 radius-to-diameter ratio and two vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and 
Figure 4-4, "Vane Support in Elbows." 

c. Velocity 1500 fpm or Higher: 

1) Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
2) Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
3) Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and 
Figure 4-4, "Vane Support in Elbows." 

2. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-2, "Rectangular Elbows." 

a. Radius Type RE 1 with minimum 1.5 radius-to-diameter ratio. 
b. Radius Type RE 3 with minimum 1.0 radius-to-diameter ratio and two vanes. 
c. Mitered Type RE 2 with vanes complying with SMACNA's "HVAC Duct Construction 

Standards - Metal and Flexible," Figure 4-3, "Vanes and Vane Runners," and Figure 4-4, 
"Vane Support in Elbows." 

3. Round Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and Flexible," 
Figure 3-4, "Round Duct Elbows." 

a. Minimum Radius-to-Diameter Ratio and Elbow Segments: Comply with SMACNA's "HVAC 
Duct Construction Standards - Metal and Flexible," Table 3-1, "Mitered Elbows." Elbows 
with less than 90-degree change of direction have proportionately fewer segments. 

1) Velocity 1000 fpm or Lower: 0.5 radius-to-diameter ratio and three segments for 90-
degree elbow. 

2) Velocity 1000 to 1500 fpm: 1.0 radius-to-diameter ratio and four segments for 90-
degree elbow. 

3) Velocity 1500 fpm or Higher: 1.5 radius-to-diameter ratio and five segments for 90-
degree elbow. 

4) Radius-to Diameter Ratio: 1.5. 

b. Round Elbows, 12 Inches and Smaller in Diameter: Stamped or pleated. 
c. Round Elbows, 14 Inches and Larger in Diameter:  Standing seam. 

G. Branch Configuration: 

1. Rectangular Duct: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 4-6, "Branch Connection." 
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a. Rectangular Main to Rectangular Branch: 45-degree entry. 
b. Rectangular Main to Round Branch: Conical spin in. 

2. Round and Flat Oval: Comply with SMACNA's "HVAC Duct Construction Standards - Metal and 
Flexible," Figure 3-5, "90 Degree Tees and Laterals," and Figure 3-6, "Conical Tees." Saddle taps 
are permitted in existing duct. 

a. Velocity 1000 fpm or Lower: 90-degree tap. 
b. Velocity 1000 to 1500 fpm: Conical tap. 
c. Velocity 1500 fpm or Higher: 45-degree lateral. 

END OF SECTION 233113.03 
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SEE PLAN
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STEEL BEAM
SEE PLAN FOR
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OR COLUMN
FLANGE
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NOTES:
1. ALL CONNECTION PLATES, 3/8" THICK.
2. ALL BOLTS ASTM A325-N, 3/4"ø.
3. ALL WELDS E70XX.
4. BOLT SPACING (S) = 3".
5. SHORT HORIZONTAL SLOTTED HOLES MAY BE USED.

CONNECTION CAPACITY TABLE
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LENGTH OF PLATE
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STANDARD HOLES FOR 
ANCHOR PLACEMENT

(8) 5/8"ø x 3 3/4" EMBED  
ADHESIVE ANCHORS 
INTO CONCRETE 
W/ HILTI HIT-HY200+HITZ

(8) ADDITIONAL HOLES

1'-0"

1
'-6

"

NOTES:

1. SCAN EXISTING BEAM & FIELD LOCATE PLATE TO AVOID ANCHOR 
INTERFERENCE WITH EXISTING REBAR PRIOR TO WELDING SHEAR TAB.  USE 
ALTERNATE ANCHOR HOLES FOR REBAR AVOIDANCE AS NECESSARY. 

2. INSTALL ANCHORS IN INNER HOLES TO GREATEST EXTENT POSSIBLE. 
ANCHOR PATTERN MUST BE MIRRORED (INSTALLED  SYMMETRICALLY) 
ACROSS BEAM CENTERLINE.

SINGLE PLATE SHEAR 
CONNECTION
SEE DET A/S4.1

8
"

4
" 

±

SEE MECH DWGS FOR 
MECH EQUIPMENT

CONT GALVANIZED 
L4x4x3/8

TYP 

COORDINATE 
PENETRATION SIZE 

& LOCATION 
W/ MECH DWGS

GALV LOOSE LINTEL 
SEE GENERAL NOTES FOR SIZE

FULLY GROUT CELL 
ON EA END OF LINTEL

3/4"ø x 4 3/4" EMBED EXP 
(WEDGE) ANCHOR W/ 

STD HOLE IN ANGLE
TYP

3/4"ø x 4 3/4" EMBED EXP 
(WEDGE) ANCHOR W/ 

VERTICAL SHORT SLOT 
HOLE IN ANGLE

REMOVE AND REPLACE 
BRICK AS REQ'D

GALVANIZED L4x4x3/8 GALVANIZED L4x4x3/8
EACH SIDE OF MECH EQIUP.

GROUT C.M.U. SOLID 
BELOW WALL OPENING

EX CONC CURB

GROUT SOLID BETWEEN 
HORIZ ANGLE AND EX C.M.U. 

SECTION E-E

E E

BASE PL 1/2x5x10
W/ (2) 3/4"ø x 4 3/4" EMBED 

EXP (WEDGE) ANCHOR
TYP 

EX CONC CURB

SEE SECTION E-E FOR 
BASE PL AND ANCHOR BOLT 

SIZE AND SPACING
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3/16 3
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1
 1

/2
" 

±
7

" 
±

1
 1

/2
" 

±

M
IN

2
" 

±

SECTION D-D
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BEAM GAGE
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MEP EQUIPMENT
SEE MECH DWGS

STEEL BEAM
SEE PLAN

5/8"øx3 3/4" EMBED 
INTO CONCRETE BEAM 
W/ HILTI HIT-HY200+HITZ
TYP

(4) LONG
SLOTTED HOLES

NON SHRINK 
GROUT

7" ± 7" ±

STEEL BEAM
SEE PLAN FOR
SIZE & REACTION
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EX CONC BEAM

EX CONC SLAB

SEE DET           .
FOR PL & ANCHOR 

ROD SIZE & SPACING

B/S4.1

2 1/2" NON-SHRINK 
GROUT BELOW EX SLAB 
FULL LENGTH OF STEEL 
BEAM

3'-0"

W/ MECHANICAL

COORDINATE OPENING 3'-0"

REINFORCING IN MIDDLE OF SLAB

3"

4" 4" 4"

MAX

1'-4"
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1'-4" 4" 4" 4"

REINFORCEMENT NEAR EXISTING BEAM

L2 1/2x2 1/2x5/16
EXTEND 3'-0" PAST OUTSIDE 
EDGE OF PENETRATION

3/4"ø x 4 3/4" EMBED EXP 
(WEDGE) ANCHOR W/ 
VERTICAL SHORT SLOT 
HOLE IN ANGLE
TYP

4" 4" 4"

4" 4" 4"

W/ MECHANICAL

COORDINATE OPEING 3'-0"

EX CONC BEAM

EX CONC SLAB

EX CONC SLAB

NOTES:

1. SAWCUT NEW OPENINGS.. DO NOT OVERCUT CORNERS.
2. ANGLES OCCUR ON ONE SIDE OR BOTH SIDES OF PENETRATIONS. SEE PLAN
3. SCAN EXISTING SLAB & FIELD LOCATE REINFORCING ANGLE ANCHOR HOLES TO 

AVOID ANCHOR INTERFERENCE WITH EXISTING REBAR.  
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LIMITS OF PENETRATIONSTEEL BEAM 
SEE PLAN

L

D

NOTES:
1. BEAM OPENING SHALL NOT BE FIELD CUT UNLESS PRIOR APPROVAL IS OBTAINED FROM STRUCTURAL ENGINEER
2. MECHANICAL CONTRACTOR SHALL DEVELOP M.E.P. COORDINATION DRAWINGS UTILIZING THE SPECIFIED BEAM OPENINGS. IF 

REQUIRED, CONTRACTOR SHALL OBTAIN APPROVAL FROM STRUCTURAL ENGINEER PRIOR TO ALTERING ANY BEAM OPENING 
SIZES OR LOCATIONS. STEEL CONTRACTOR SHALL BE RESPONSIBLE FOR COORDINATING WITH AND INCORPORATING ANY 
APPROVED CHANGES TO THE M.E.P. COORDINATION DRAWINGS PRIOR TO SUBMITTING STEEL SHOP DRAWINGS.
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SEE PLAN

(2) #10 SCREWS EA SIDE 
TOP & BOT 
(8) TOTAL EA STUD S

E
E

 P
LA

N

S
A

T

T
E

OF KENTU

C
K

Y

C

L ICENS ED

P
R

O

F
E

S S I O N A L E N G
IN

E
E

R

ALLEN
BUSH

27320

JASON

BROW N
KUBICAN, PSC

+

DATE: 

DRAWN:

APPROVED:

DESIGNED:

2023-8298

F
A

X
: 
(5

0
2

) 
4

2
6

-2
9

4
5

1
5

3
4

 O
R

M
S

B
Y

 S
T

A
T

IO
N

 C
T

.

L
O

U
IS

V
IL

L
E

, 
K

Y
 4

0
2

2
3

P
H

O
N

E
: 

(5
0

2
) 

4
2
6

-9
4

5
7

K
E

R
R

-G
R

E
U

L
IC

H
E

  
N

  
G

  
I 
  
N

  
E

  
E

  
R

  
S

  
  
I 
 N

  
C

REVISION             DESCRIPTION                 DATE

L
IF

E
 S

C
IE

N
C

E
S

 B
U

IL
D

IN
G

2
0

2
5

-2
0

2
6

 U
P

G
R

A
D

E
S

2
1

4
 W

. 
B

A
R

B
E

E
 S

T
R

E
E

T
 W

A
L

K
, 
L

O
U

IS
V

IL
L

E
, 
K

Y
 4

0
2

0
8

A
L
L
 R

E
P

R
O

D
U

C
T

IO
N

 A
N

D
 I
N

T
E

L
L
E

C
T

U
A

L
P

R
O

P
E

R
T

Y
 R

IG
H

T
S

 R
E

S
E

R
V

E
D

2
0
2
3

11/18/24

LRW

JAP

JAB

S4.1

T
Y

P
IC

A
L

 F
R

A
M

IN
G

 D
E

T
A

IL
S

 A
N

D
 S

E
C

T
IO

N
S

10/24/23

3/4" = 1'-0"S4.1
A TYPICAL SINGLE PLATE SHEAR CONNECTION DETAIL

1 1/2" = 1'-0"S4.1
B TYPICAL EMBED PLATE DETAIL

3/4" = 1'-0"S4.1
E TYPICAL WALL MOUNTED EF REINFORCEMENT

3/4" = 1'-0"S4.1
D MEP EQUIPMENT ROOF BEAM DETAIL

3/4" = 1'-0"S4.1
C STEEL BEAM TO EX CONC BEAM DETAIL

3/4" = 1'-0"S4.1
F TYPICAL PENETRATION REINFORCING

NOTES:

1. GROUT SHALL BE 8,000 P.S.I. NON-SHRINK, NON-METALLIC GROUT.
2. LEVELING PLATES ARE OPTIONAL.
3. SEE SPECIFICATIONS FOR THREADED ROD AND ADHESIVE REQUIREMENTS.
4. HOLES IN BASE PLATES SHALL BE 5/16" OVERSIZE UNLESS NOTED OTHERWISE.
5. INSTALL (4) ANCHOR RODS AT EACH CONNECTION. CONTRACTOR TO SCAN SLAB/BEAM WITH A REBAR 

DETECTOR PRIOR TO DRILLING AND ADJUST ANCHORS AS NECESSARY. 

3/4" = 1'-0"S4.1
G TYPICAL MOMENT SPLICE SCHEDULE

3/4" = 1'-0"S4.1
H TYPICAL BEAM PENETRATION DETAIL

1

NOT TO SCALES4.1
J TYPICAL C.F.S. STUD WALL SHIM DETAIL

1
1

1 ADDENDUM NO. 3 3/7/25
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