ADDENDUM # 02
DATE: 06-28-2024
Page 1 of 2

TO CONTRACT DOCUMENTS ENTITLED:

PROJECT MANUAL FOR:

Middlebush Farms — Nextgen Center of
Excellence for Influenza Research, Phase 11

PROJECT NUMBER: CP230831

ADVERTISEMENT DATE: June 10, 2024

PREPARED FOR: The Curators of the University of Missouri
CONSULTANT: Clark & Enersen

2020 Baltimore Avenue

Suite 300

Kansas City, Missouri 64108
(816) 474-8237

Drawings and Specifications for the above noted project and the work covered thereby are herein
modified as follows, and except as set forth herein, otherwise remain unchanged and in full force
and effect:

SPECIFICATION CHANGES:
1. Section 1.A — Bid for Lump Sum Contract
a. Bid Form reissued in its entirety and includes update to project completion period of 430
days.
b. Updated Bid Form included as an attachment

2. Section PW 1-4 — Prevailing Wage Rates
a. Prevailing Wage section reissued in its entirety
b. Wage Order 31 included as an attachment

3. Section 11 53 20 — Steam Heat Sterilizer
a. ADD to paragraph 2.2: “Primus, Model C Sterilizer”

4. Section 13 34 19 — Metal Building System
a. ADD to paragraph 2.1A: “ACI Building Systems”
b. ADD to paragraph 2.1A: “Red Dot Buildings”

5. Specification section 23 05 29 — HVAC Hangers and Supports has been revised and reissued to
include METAL FRAMING SYSTEMS.

DRAWING CHANGES:
1. Refer to FIRST FLOOR HVAC PLAN — AREA B (BASE BID) on sheet M1.01: Replace general
note #2 with the following: “WHEREEVER DUCTWORK IS INSTALLED DIRECTLY ABOVE
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THE STRUCTURAL CEILING, THE DUCTWORK SHALL BE SUPPORTED BY A METAL
FRAMING SYSTEM AS SPECIFIED IN SPECIFICATION SECTION 23 05 29. DUCTWORK IS
NOT TO BE SUPPORTED FROM STRUCTURE ABOVE UNLESS NO STRUCTURAL
CEILING IS AVAILABLE. CONTRACTOR SHALL REVIEW WITH ENGINEER
APPLICATIONS WHERE DUCTWORK CAN NOT BE SUPPORTED FROM CEILING
SYSTEM BELOW. POST BASE FOR METAL FRAMING SYSTEM SHALL BE SECURED TO
METAL FRAMING BELOW.

2. Refer to FIRST FLOOR HVAC PLAN — AREA B (ALT 1) on sheet M1.02: Add general note #2
with the following: “WHEREEVER DUCTWORK IS INSTALLED DIRECTLY ABOVE THE
STRUCTURAL CEILING, THE DUCTWORK SHALL BE SUPPORTED BY A METAL
FRAMING SYSTEM AS SPECIFIED IN SPECIFICATION SECTION 23 05 29. DUCTWORK IS
NOT TO BE SUPPORTED FROM STRUCTURE ABOVE UNLESS NO STRUCTURAL
CEILING IS AVAILABLE. CONTRACTOR SHALL REVIEW WITH ENGINEER
APPLICATIONS WHERE DUCTWORK CAN NOT BE SUPPORTED FROM CEILING
SYSTEM BELOW. POST BASE FOR METAL FRAMING SYSTEM SHALL BE SECURED TO
METAL FRAMING BELOW.

3. Delete Detail 3 CEILING DUCT SUPPORT DETAIL on sheet M5.02 — Mechanical Details.

CONTRACTOR BIDDING QUESTION CLARIFICATIONS:

1. Question: Can we over excavate the basin area if we need extra dirt?
a. Response: Grade to elevations shown on the drawings. Refer to specification 31 20 00 —2.01
— A — 1 for borrow material.
2. Question: Can we waste material on site if need be? Perhaps over build a slope.
a. Response: Refer to specification 31 20 00 — 3.09 — G — 1 for surplus material
3. Question: Can you provide a drawing showing where topsoil placement is required? And can we use
what we stripped on site?
a. Response: Refer to specification 32 91 19 —Part 2 —2.01 — A, B, & C for topsoil
requirements.
4. The spill way detail does not give a thickness for the concrete. Can you provide this?
a. Response: Please refer to detail 12/C5.01. Section A-A dimensions the width and depth of
the concrete spillway.

Attachments:

Bid for Lump Sum Contract

Wage Order 31

Revised specification section 23 05 29 — HVAC Hangers and Supports

END OF ADDENDUM # 02
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Date:

SECTION 1.A

BID FOR LUMP SUM CONTRACT

BID OF

(hereinafter called "Bidder") a corporation* organized and existing under laws of the State of

a partnership* consisting of ,
an individual* trading as ,

a joint venture® consisting of

*Insert Corporation(s), partnership or individual, as applicable.

1.
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TO:

Curators of the University of Missouri

Campus Facilities. Planning, Design and Construction
General Services Building

Room L100

University of Missouri

Columbia, Missouri 65211

Bidder, in compliance with invitation for bids for construction work in accordance with Drawings and
Specifications prepared by CLARK & ENERSEN, entitled " Middlebush Farm — NextGen Center for
Influenza Research, Phase Il ", project number CP230831, dated June 6, 2024 having examined Contract
Documents and site of proposed work, and being familiar with all conditions pertaining to construction of
proposed project, including availability of materials and labor, hereby proposes to furnish all labor, materials
and supplies to construct project in accordance with Contract Documents, within time set forth herein at
prices stated below. Prices shall cover all expenses, including taxes not covered by the University of
Missouri’s tax exemption status, incurred in performing work required under Contract documents, of which
this Bid is a part.

Bidder acknowledges receipt of following addenda:

Addendum No. Dated
Addendum No. Dated
Addendum No. Dated
Addendum No. Dated
2. In following Bid(s), amount(s) shall be written in both words and figures. In case of

discrepancy between words and figures, words shall govern.

3.

BID PRICING
a. Base Bid:

The Bidder agrees to furnish all labor, materials, tools, and equipment required for the new
Nextgen Center of Excellence for Inf, all site and utility work, all as indicated on the Drawings
and described in these Specifications for sum of:

DOLLARS ($ ).

b. Additive Alternate Bids:

Above Base Bid may be changed in accordance with following Alternate Bids as Owner may
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elect. Alternates are as described in Section 1.H of Project Manual. Alternates are written in
a priority order, but Owner is not required to accept or reject in order listed. This is a one (1)
contract project, therefore, Alternates shall be studied by each Bidder to determine effect on
Bids of Contractor and each Subcontractor and/or Material supplier.

(1) Additive Alternate No. 1: Fit-Out of Shower, Procedure, & Holding
Rooms: 202, 202A, 202B, 204, 204A, 204b, 206, 206A, 206B

Base Bid: Provide shell space in rooms 202, 202A, 202B, 204, 204A, 204B, 206, &
206B. Include plumbing and electrical rough-ins per documents.

Add Alternate: Fit-out rooms 202, 202A, 202B, 204, 204A, 204B, 206, & 206B with
ceilings, finishes, and fixtures. Refer to drawings on A1.40.

DOLLARS ($ ).

(2) Additive Alternate No. 2: Generator

Base Bid:  Provide generator pad and conduit for future install.

Add Alternate: Procure and install generator. Includes ATS, docking station, and
associated cabling.

DOLLARS ($ )-

(3) Additive Alternate No. 3: FRP Doors

Base Bid: Provide stainless steel doors per door schedule.

Add Alternate: Provide FRP doors in lieu of stainless steel.

DOLLARS ($ )-

(4) Additive Alternate No. 4: Reverse-osmosis piping for animal watering.

Base Bid: Provide piping, connections, and termination to domestic water supply for
animal watering system.

Add Alternate: Provide reverse osmosis water service pipe including source
connection from purification equipment and terminations for animal watering system.

DOLLARS ($ )-

C. Unit Prices:

(1) For changing specified quantities of work from those indicated by Contract
Drawings and Specifications, upon written instructions of Owner, the following Unit
Prices shall prevail in accordance with General Conditions.

(2) The following Unit Prices include all labor, overhead and profit, materials,
equipment, appliances, bailing, shoring, shoring removal, etc., to cover all work.
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(3) The following Unit Prices are required where applicable to particular Base
Bid and/or Alternate being submitted.

(4) Only a single Unit Price shall be given and it shall apply for either MORE or
LESS work than that indicated on Drawings and called for in Specifications as
indicated to be included in Base Bid and/or Alternates. In the event that more or less
units than so indicated is actually furnished, Change Orders will be issued for
increased or decreased amounts as approved by the Owner.

(5) Bidder understands that the Owner will not be liable for any Unit Price or any
amount in excess of Base Bid and any Alternate(s) accepted at time of award of
Contract, except as expressed in written Change Orders duly executed and
delivered by Owner's Representative.

(6) Unsuitable material below exposed subgrade

a. Description: Unit price for volume of unsuitable soil materials removed below
Exposed subgrade as directed by the testing and inspection agency. This
unit price shall include the replacement of an equal volume of satisfactory
soil material.

b. Exposed Subgrade: Surface or elevation remaining after completion of
excavation to required elevations indicated on drawings and specifications
is unclassified and shall be included in the base bid.

Base Bid Quantity = 830 CY
1. ADD / DEDUCT $ /Cubic Yard

(7) Building Footings
a. Description: Add or Deduct volume of building footings as needed for design
loads provided by PEMB supplier.

1. Exterior Trench Footings

ADD / DEDUCT $ /Cubic Yard Base Qty. 40 CY

2. Isolated Column Footings

ADD / DEDUCT $ /Cubic Yard Base Qty. 94 CY
d. Allowance:

(1) None

PROJECT COMPLETION
a. Contract Period - Contract period begins on the day the Contractor receives

unsigned Contract, Performance Bond, Payment Bond, and "Instructions for Execution of
Contract, Bonds, and Insurance Certificates." Bidder agrees to complete project within four
hundred thirty (430) calendar days from receipt of aforementioned documents. Fifteen (15)
calendar days have been allocated in construction schedule for receiving aforementioned
documents from Bidder.

b. Commencement - Contractor agrees to commence work on this project after the
"Notice to Proceed" is issued by the Owner. "Notice to Proceed" will be issued within seven
(7) calendar days after Owner receives properly prepared and executed Contract documents



listed in paragraph 4.a. above.

C. Refer to Scheduling Requirements in Special Conditions for specific scheduling of
the following activities:

1. Site Work

2. Special Work

3. Utility Shut-downs, Outages and Tie-ins

4. Refuse / Trash Removal and Materials Delivery

5. SUBCONTRACTOR LIST:
Bidder hereby certifies that the following subcontractors will be used in performance of Work:

NOTE: Failure to list subcontractors for each category of work identified on this form or listing more
than one subcontractor for any category of work without designating the portion of work performed
by each shall be grounds for rejection of bid. List name, city, and state of designated subcontractor,
for each category of work listed in Bid For Lump Sum Contract. If work within a category will be
performed by more than one subcontractor, Bidder shall provide name, city, and state of each
subcontractor and specify exact portion of work to be performed by each. If acceptance/non-
acceptance of Alternates will affect designation of a subcontractor, Bidder shall provide information,
for each affected category, with this bid form. If Bidder intends to perform any designated subcontract
work by using Bidder's own employees, then Bidder shall list their own name, city, and state. The
bidder may petition the Owner to change a listed subcontractor only within 48 hours of the bid
opening. See Information For Bidders Section 16 List of Subcontractors for requirements.

Work to be performed Subcontractor Name, City, State

Mechanical Contractor

Electrical Contractor

1.LA-4

6. SUPPLIER DIVERSITY PARTICIPATION GOALS

a. The Contractor shall have as a goal, subcontracting with Minority Business
Enterprise (MBE) of ten percent (10%), with Service Disabled Veteran Owned Business
(SDVE) of three percent (3%); and with Women Business Enterprise (WBE), Disadvantage
Business Enterprise (DBE), and/or Veteran Owned Business of ten percent (10%) of
awarded contract price for work to be performed.

b. Requests for waiver of this goal shall be submitted on the attached Application For
Waiver form. A determination by the Director of Facilities Planning & Development, UM, that
a good faith effort has not been made by Contractor to achieve above stated goal may result
in rejection of bid.

C. The Undersigned proposes to perform work with following Supplier Diversity



participation level:

MBE PERCENTAGE PARTICIPATION: percent (__ %)

SDVE PERCENTAGE PARTICIPATION: percent ( %)
WBE, DBE, and/or VETERAN PERCENTAGE PARTICIPATION: percent ( %)
d. A Supplier Diversity Compliance Evaluation form shall be submitted with this bid for

each diverse subcontractor to be used on this project.
BIDDER'S ACKNOWLEDGMENTS

a. Bidder declares that he has had an opportunity to examine the site of the work and
he has examined Contract Documents therefore; that he has carefully prepared his bid upon
the basis thereof; that he has carefully examined and checked bid, materials, equipment and
labor required thereunder, cost thereof, and his figures therefore. Bidder hereby states that
amount, or amounts, set forth in bid is, or are, correct and that no mistake or error has
occurred in bid or in Bidder's computations upon which this bid is based. Bidder agrees that
he will make no claim for reformation, modifications, revisions or correction of bid after sched-
uled closing time for receipt of bids.

b. Bidder agrees that bid shall not be withdrawn for a period of sixty (60) days after
scheduled closing time for receipt of bids.

C. Bidder understands that Owner reserves right to reject any or all bids and to waive
any informalities in bidding.

d. Accompanying the bid is a bid bond, or a certified check or a cashier's check payable
without condition to "The Curators of the University of Missouri" which is an amount at least
equal to five percent (5%) of amount of largest possible total bid herein submitted, including
consideration of Alternates.

e. Accompanying the bid is a Bidder's Statement of Qualifications. Failure of Bidder to
submit the Bidder's Statement of Qualifications with the bid may cause the bid to be rejected.
Owner does not maintain Bidder's Statements of Qualifications on file.

f. Itis understood and agreed that bid security of two (2) lowest and responsive Bidders
will be retained until Contract has been executed and an acceptable Performance Bond and
Payment Bond has been furnished. It is understood and agreed that if the bid is accepted
and the undersigned fails to execute the Contract and furnish acceptable
Performance/Payment Bond as required by Contract Documents, accompanying bid security
will be realized upon or retained by Owner. Otherwise, the bid security will be returned to
the undersigned.

BIDDER'S CERTIFICATE

Bidder hereby certifies:

a. His bid is genuine and is not made in interest of or on behalf of any undisclosed
person, firm or corporation, and is not submitted in conformity with any agreement or rules
of any group, association or corporation.

b. He has not directly or indirectly induced or solicited any other bidder to put in a false
or sham bid.
C. He has not solicited or induced any person, firm or corporation to refrain from

bidding.
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d. He has not sought by collusion or otherwise to obtain for himself any advantage over
any other Bidder or over Owner.

e. He will not discriminate against any employee or applicant for employment because
of race, color, religion, sex or national origin in connection with performance of work.

f. By virtue of policy of the Board of Curators, and by virtue of statutory authority, a
preference will be given to materials, products, supplies, provisions and all other articles
produced, manufactured, mined or grown within the State of Missouri. By virtue of policy of
the Board of Curators, preference will also be given to all Missouri firms, corporations, or
individuals, all as more fully set forth in "Information For Bidders."
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9. BIDDER'S SIGNATURE

Note: All signatures shall be original; not copies, photocopies, stamped, etc.

Authorized Signature Date

Printed Name Title

Company Name
i

Mailing Address
i

City, State, Zip
i

Phone No. Federal Employer ID No.
Fax No. E-Mail Address
Circle one: Individual Partnership Corporation Joint Venture

If a corporation, incorporated under the laws of the State of

Licensed to do business in the State of Missouri? yes no

(Each Bidder shall complete bid form by manually signing on the proper signature line above and
supplying required information called for in connection with the signature. Information is necessary
for proper preparation of the Contract, Performance Bond and Payment Bond. Each Bidder shall
supply information called for in accompanying "Bidder's Statement of Qualifications.")

END OF SECTION



Missourli

Division of Labor Standards
WAGE AND HOUR SECTION

MICHAEL L. PARSON, Governor

Annual Wage Order No. 31

Section 010
BOONE COUNTY

In accordance with Section 290.262 RSMo 2000, within thirty (30) days after a certified copy of
this Annual Wage Order has been filed with the Secretary of State as indicated below, any person
who may be affected by this Annual Wage Order may object by filing an objection in triplicate
with the Labor and Industrial Relations Commission, P.O. Box 599, Jefferson City, MO 65102-
0599. Such objections must set forth in writing the specific grounds of objection. Each objection
shall certify that a copy has been furnished to the Division of Labor Standards, P.O. Box 449,
Jefferson City, MO 65102-0449 pursuant to 8 CSR 20-5.010(1). A certified copy of the Annual
Wage Order has been filed with the Secretary of State of Missouri.

Original Signed by
Todd Smith, Director
Division of Labor Standards

Filed With Secretary of State: March 8, 202

4
Last Date Objections May Be Filed: April 8, 2024
Prepared by Missouri Department of Labor and Industrial Relations




Building Construction Rates for Section 010
BOONE County

**Prevailing
OCCUPATIONAL TITLE Hourly
Rate

Asbestos Worker $61.30
Boilermaker $32.35*
Bricklayer-Stone Mason $55.22
Carpenter $51.42

Lather

Linoleum Layer

Millwright

Pile Driver
Cement Mason $45.65

Plasterer
Communication Technician $57.87
Electrician (Inside Wireman) $58.36
Electrician Outside Lineman $32.35*

Lineman Operator

Lineman - Tree Trimmer

Groundman

Groundman - Tree Trimmer
Elevator Constructor $32.35*
Glazier $65.64
Ironworker $69.98
Laborer $43.79

General Laborer

First Semi-Skilled

Second Semi-Skilled

Mason $59.96

Marble Mason

Marble Finisher

Terrazzo Worker

Terrazzo Finisher

Tile Setter

Tile Finisher

Operating Engineer $65.05

Group |

Group I

Group Il

Group IlI-A

Group IV

Group V

Painter $41.79

Plumber $72.46

Pipe Fitter

Roofer $55.00

Sheet Metal Worker $58.29

Sprinkler Fitter $65.10

Truck Driver $32.35*

Truck Control Service Driver

Group |

Group I

Group I

Group IV

*The Division of Labor Standards received fewer than 1,000 reportable hours for this occupational title. The public works contracting
minimum wage is established for this occupational title using data provided by Missouri Economic Research and Information Center.
**The Prevailing Hourly Rate includes any applicable fringe benefit amounts for each occupational title as defined in RSMo Section 290.210.

ANNUAL WAGE ORDER NO. 31 3/24



Heavy Construction Rates for Section 010

BOONE County

**Prevailing

OCCUPATIONAL TITLE Hourly
Rate

Carpenter $63.45

Millwright

Pile Driver

Electrician (Outside Lineman) $80.19

Lineman Operator

Lineman - Tree Trimmer

Groundman

Groundman - Tree Trimmer

Laborer $50.35

General Laborer

Skilled Laborer

Operating Engineer $66.32

Group |

Group I

Group llI

Group IV

Truck Driver $32.35*

Truck Control Service Driver

Group |

Group Il

Group llI

Group IV

Use Heavy Construction Rates on Highway and Heavy construction in accordance with the classifications of
construction work established in 8 CSR 30-3.040(3).

Use Building Construction Rates on Building construction in accordance with the classifications of construction
work established in 8 CSR 30-3.040(2).

If a worker is performing work on a heavy construction project within an occupational title that is not listed on the
Heavy Construction Rate Sheet, use the rate for that occupational title as shown on the Building
Construction Rate Sheet.

*The Division of Labor Standards received fewer than 1,000 reportable hours for this occupational title.
Public works contracting minimum wage is established for this occupational title using data provided by Missouri
Economic Research and Information Center.

**The Prevailing Hourly Rate includes any applicable fringe benefit amounts for each occupational title.

ANNUAL WAGE ORDER NO. 31

3124



OVERTIME
and
HOLIDAYS

OVERTIME

For all work performed on a Sunday or a holiday, not less than twice (2x) the prevailing
hourly rate of wages for work of a similar character in the locality in which the work is
performed or the public works contracting minimum wage, whichever is applicable, shall
be paid to all workers employed by or on behalf of any public body engaged in the
construction of public works, exclusive of maintenance work.

For all overtime work performed, not less than one and one-half (17%) the prevailing
hourly rate of wages for work of a similar character in the locality in which the work is
performed or the public works contracting minimum wage, whichever is applicable, shall
be paid to all workers employed by or on behalf of any public body engaged in the
construction of public works, exclusive of maintenance work or contractual obligation.
For purposes of this subdivision, "overtime work" shall include work that exceeds ten
hours in one day and work in excess of forty hours in one calendar week; and

A thirty-minute lunch period on each calendar day shall be allowed for each worker on a
public works project, provided that such time shall not be considered as time worked.

HOLIDAYS

January first;

The last Monday in May;

July fourth;

The first Monday in September;
November eleventh;

The fourth Thursday in November; and
December twenty-fifth;

If any holiday falls on a Sunday, the following Monday shall be considered a holiday.

ANNUAL WAGE ORDER NO. 31 3/24



University of Missouri May 2, 2024
Middlebush Farms - Nextgen Center of Excellence for Influenza Research, Phase |I
Columbia, MO

Contract Documents

UM Project No.: CP230831
Clark & Enersen Project No.: 624-221-23

SECTION 23 05 29
HVAC HANGERS AND SUPPORTS

1. GENERAL
1.1 SECTION INCLUDES
A Pipe, ductwork, and equipment hangers, supports, anchors, saddles and shields.
B. Mechanical flashing.
C. Equipment curbs.
D. Mechanical sleeves and seals.
E. Flashing and sealing equipment and pipe stacks.
F. Sealants, firestop insulation, putty and compounds.
G. Metal framing systems.
1.2 REFERENCE SECTION 23 05 00 FOR THE FOLLOWING:
A. Quality assurance.
B. References.
C. Submittals.

D. Operation and maintenance manuals.

E. Project record documents.
F. Delivery, storage, and handling.
2. PRODUCTS
2.1 PIPE HANGERS AND SUPPORTS

A. Hydronic Piping:

HVAC HANGERS AND SUPPORTS 230529 -1

E N E RS E N Architecture \ Engineering \ Interior Design \ Landscape Architecture \ Planning



University of Missouri May 2, 2024
Middlebush Farms - Nextgen Center of Excellence for Influenza Research, Phase |I

Columbia, MO

Confract Documents

UM Project No.: CP230831
Clark & Enersen Project No.: 624-221-23

1. Conform to International Mechanical Code, ASME B31.9, ASTM F708, MSS SP58, MSS
SP69 and MSS SP89 as applicable.

B. Steam and Steam Condensate Piping:

1. Conform to International Mechanical Code, ASME B31.9, ASTM F708, MSS SP58, MSS
SP69, MSS SP89, as applicable.

C. Hangers and Supports:

1. Hangers for Hot and Cold Pipe Sizes 1/2 to 1-1/2 Inch, Carbon steel, adjustable swivel,
band type.

2. Hangers for Cold Pipe Sizes 2 Inches and Over: Carbon steel, adjustable, clevis.

3. Hangers for Hot Pipe Sizes 2 to 4 Inches; Carbon steel, adjustable, clevis.

4, Hangers for Hot Pipe Sizes 6 Inches and Over: Adjustable steel yoke, cast iron roll,
double hanger.

5. Multiple or Trapeze Hangers: Steel channels with welded spacers and hanger rods.

6. Multiple or Trapeze Hangers for Hot Pipe Sizes 6 Inches and Over: Steel channels with

welded spacers and hanger rods, cast iron roll.

7. Wall Support for Hot Pipe Sizes 6 Inches (150 mm) and Over: Welded steel bracket and
wrought steel clamp with adjustable steel yoke and cast iron roll.

8. Wall Support for Pipe Sizes to 3 Inches: Cast iron hook.

9. Wall Support for Pipe Sizes 4 Inches and Over: Welded steel bracket and wrought steel
clamp.

10.  Vertical Support: Steel riser clamp.

11.  Floor Support for Cold Pipe: Cast iron adjustable pipe saddle, lock nut, nipple, floor
flange, and concrete pier or steel support.

12.  Floor Support for Hot Pipe Sizes to 4 Inches: Cast iron adjustable pipe saddle, lock nut,
nipple, floor flange, and concrete pier or steel support.

13.  Floor Support for Hot Pipe Sizes 6 Inches and Over: Adjustable cast iron roll and stand,
steel screws, and concrete pier or steel support.

14.  Copper Pipe Support: Carbon steel ring, adjustable, copper plated.

15. Roof Support for Hot and Cold Pipe: See PIPE STANDS section below.

16. Hangers for insulated pipe shall be enlarged to compensate for insulation
thickness so that hangers support insulation. See Section 23 07 19.

17.  See Section 23 05 48 for vibration isolation hangers and supports if applicable.

22 DUCTWORK HANGERS AND SUPPORTS

A. 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."

B. Steel Cables for Galvanized-Steel Ducts: Galvanized steel complying with ASTM A 603.

HVAC HANGERS AND SUPPORTS 230529-2
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University of Missouri May 2, 2024
Middlebush Farms - Nextgen Center of Excellence for Influenza Research, Phase |I

Columbia, MO

Confract Documents

UM Project No.: CP230831
Clark & Enersen Project No.: 624-221-23

C. Steel Cables for Stainless-Steel Ducts: Stainless steel complying with ASTM A 492,

D. Steel Cable End Connections: Cadmium-plated 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.
2. Supports for Exposed Stainless-Steel Ducts: Stainless-steel shapes and plates.

23 ACCESSORIES

A. Hanger Rods: ASTM A36 steel or galvanized threaded both ends, threaded one end, or
continuous threaded.

1. Ductwork: Use double nuts and lock washers on threaded rod supports.
2.4 FASTENER SYSTEMS

A. Powder-Actuated Fasteners: Threaded-steel stud, for use in hardened portland cement
concrete with pull-out, tension, and shear capacities appropriate for supported loads and
building materials where used.

B. Internally Threaded Screw Anchors: Internally threaded, self tapping screw anchors, Power
Fasteners Snake or approved equivalent.

1. Tested in accordance with ACI 355.2 and ICC-ES AC193 for use in structural concrete
under the design provisions of ACI318 (Strength Design method using Appendix D)

2.5 INSERTS

A Inserts: Malleable iron case of galvanized steel shell and expander plug for threaded connection
with lateral adjustment, top slot for reinforcing rods, lugs for attaching to forms; size inserts to
suit threaded hanger rods.

26 FLASHING

A. Metal Flashing: 26 gage galvanized steel.

HVAC HANGERS AND SUPPORTS 230529-3
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University of Missouri May 2, 2024
Middlebush Farms - Nextgen Center of Excellence for Influenza Research, Phase |I
Columbia, MO

Contract Documents

UM Project No.: CP230831
Clark & Enersen Project No.: 624-221-23

B. Metal Counterflashing: 22 gage galvanized steel.
C. Lead Flashing:

1. Waterproofing: 5 Ib/sq ft sheet lead
2. Soundproofing: 1 Ib/sq ft sheet lead.

D. Flexible Flashing: 47 mil thick sheet buty; compatible with roofing.
E. Caps: Steel, 22 gage minimum; 16 gage at fire resistant elements.
2.7 EQUIPMENT CURBS

A. Fabrication: Welded 18 gage galvanized steel shell and base, mitered 3 inch cant, variable step
to match roof insulation, 1-1/2 inch thick insulation, factory installed wood nailer. Minimum 18
inch height, unless specified otherwise.

2.8 SLEEVES
A. Sleeves for Pipes Through Non-fire Rated Floors: 18 gage galvanized steel.

B. Sleeves for Pipes Through Non-fire Rated Beams, Walls, Footings, and Potentially Wet Floors:
Steel pipe or 18 gage galvanized steel.

C. Sleeves for Round Ductwork: Galvanized steel.
D. Sleeves for Rectangular Ductwork: Galvanized steel.

29 SEALANTS, FIRESTOP INSULATION, PUTTY, AND COMPOUNDS
A. Firestopping Insulation: Glass fiber type, non-combustible, UL listed.
B. Firestop Putty: Non-harding, non shrinking, UL listed.
C. Firestop Compounds: Cementitous material, non-shrinking, UL listed.
D. Sealants:

1. Non fire/smoke rated partitions: Acrylic or silicone based caulking.
2. Fire/smoke rated partitions: Silicone based caulking, UL listed.

2.10 MECHANICAL SEALS

HVAC HANGERS AND SUPPORTS 230529-4
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A. Mechanical Seals: Modular mechanical type, consisting of interlocking EPDM synthetic rubber
links shaped to continuously fill annular space between pipe and sleeve, connected with type
316 stainless steel bolts and reinforced plastic polymer pressure plates which cause rubber
sealing elements to expand when tightened, providing a watertight and gas-tight seal and
electrical insulation. Provide Link-Seal or equivalent.

1. Provide high-temperature silicone links rated for 400 Deg. F for steam and condensate
applications.

2. A sleeve shall be provided for each mechanical seal.
a. Thermoplastic sleeves: Sleeve shall have smooth walls and shall be made of

molded non-metallic high density polyethylene (HDPE) with an integral solid water
stop, Advance Products & Systems Model PWS or equivalent.

b. Steel sleeves: Sleeve shall have smooth walls, shall be made of Schedule 40
steel with an integral welded solid water stop, and shall have corrosion-resistant
coating, Advance Products & Systems Model GWS or equivalent.

2.1 METAL FRAMING SYSTEMS

A Description: Shop- or field-fabricated, pipe-support assembly made of steel channels,
accessories, fittings, and other corrosion-resistant components for supporting multiple parallel
pipes and ductwork.

B. Manufacturer: Unistrut Corporation.
C. Standard: Comply with MFMA-4 factory-fabricated components for field assembly.

D. Channels: Continuous slotted carbon-steel channel with inturned lips. All channel members
shall be fabricated from structural grade steel.

E. Channel Width: Selected for applicable load criteria.

F. Channel Nuts: Formed or stamped nuts or other devices designed to fit into channel slot and,
when tightened, prevent slipping along channel.

G. Hanger Rods: Continuous-thread rod, nuts, and washer made of galvanized steel.

H. Metallic Coating: Pregalvanized — zinc coated by hot-dipped process prior to roll forming. The
zine weight shall be G90 conforming to ASTM A653.

l. Post Base: As required to fasten to metal framing below and of similar corrosion resistant
construction as channel members.
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3.

3.1

3.2

3.3

G.

HVAC HANGERS AND SUPPORTS

EXECUTION

INSTALLATION

Install in accordance with manufacturer's instructions.
INSERTS

Provide inserts for placement in concrete formwork.

Provide inserts for suspending hangers from reinforced concrete slabs and sides of reinforced
concrete beams.

Provide hooked rod to concrete reinforcement section for inserts carrying pipe over 4 inches.
Where concrete slabs form finished ceiling, locate inserts flush with slab surface.

Where inserts are omitted, drill through concrete slab from below and provide through-bolt with
recessed square steel plate and nut recessed into and grouted flush with slab.

PIPE HANGERS AND SUPPORTS
Support horizontal piping as scheduled.

Support fire protection systems piping independently from other piping systems. Fire main
piping may be trapezed with other piping systems. Coordinate trapeze hangers with the
Sprinkler Contractor.

1. Reference sections 21 05 29 and 22 05 29 for additional information regarding fire
protection and plumbing piping supports and hangers.

Install hangers to provide minimum 1/2 inch space between finished covering and adjacent
work.

Place hangers within 12 inches of each horizontal elbow.
Use hangers with 1-1/2 inch minimum vertical adjustment.

Support horizontal cast iron pipe adjacent to each hub, with 5 feet maximum spacing between
hangers.

Support vertical piping at every floor. Support vertical cast iron pipe at each floor at hub.

CLARK&

ENERSEN

May 2, 2024

230529-6

Architecture \ Engineering \ Interior Design \ Landscape Architecture \ Planning



University of Missouri May 2, 2024
Middlebush Farms - Nextgen Center of Excellence for Influenza Research, Phase |I

Columbia, MO

Confract Documents

UM Project No.: CP230831
Clark & Enersen Project No.: 624-221-23

H. Where several pipes can be installed in parallel and at same elevation, provide multiple or
trapeze hangers.

l. Support riser piping independently of connected horizontal piping.
J. Provide copper plated hangers and supports for non-insulated copper pipe.
K. Design hangers for pipe movement without disengagement of supported pipe.

L. Prime coat steel hangers and supports in the mechanical room and other exposed areas. Refer
to the Architectural reflected ceiling plans for location of exposed ceilings. Hangers and
supports located in attic space, crawl spaces, pipe shafts, and suspended ceiling spaces are
not considered exposed.

M. Adjust hangers to distribute loads equally on attachments and to achieve specified pipe slopes.

N. Saddles, Shields and Inserts

1. Install protection saddles MSS Type 39 where insulation without vapor barrier is
indicated.  Fill interior voids with segments of insulation that match adjoining pipe
insulation.

2. Install protective shields MSS Type 40 on cold piping that has vapor barrier. Shields
shall span an arc of 180 degrees (360 degrees on trapeze hangers with U-bolt clamps)
and shall have dimensions in inches not less than the following:

NPS LENGTH THICKNESS
1 through 3-1/2 12 0.048
4 12 0.060
5&6 18 0.060
8 through 14 24 0.075
16 through 24 24 0.105
3. Insert materials shall be at least as long as the protective shield.
4. Provide manufacturer-recommended saddles, inserts, and/or shields where cellular foam

insulation is used. The removal of sections of cellular foam insulation for the purpose of
pipe support is not acceptable.

3.4 HANGER AND SUPPORT INSTALLATION

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

HVAC HANGERS AND SUPPORTS 230529-7

E N E RS E N Architecture \ Engineering \ Interior Design \ Landscape Architecture \ Planning



University of Missouri May 2, 2024
Middlebush Farms - Nextgen Center of Excellence for Influenza Research, Phase |I
Columbia, MO

Contract Documents

UM Project No.: CP230831
Clark & Enersen Project No.: 624-221-23

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 (Table 5-1M), "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.

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 intervals 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 INSTALLATION OF ANCHORS

A. Install anchors at proper locations to prevent stresses from exceeding those permitted by ASME
B31.9 and to prevent transfer of loading and stresses to connected equipment.

B. Fabricate and install anchors by welding steel shapes, plates, and bars to piping and to
structure. Comply with ASME B31.9 and with AWS Standards D1.1.

C. Where expansion compensators are indicated, install anchors in accordance with expansion
unit manufacturer's written instructions to control movement to compensators.

D. Anchor Spacings: Where not otherwise indicated, install anchors at ends of principal pipe runs,
at intermediate points in pipe runs between expansion loops and bends. Make provisions for
preset of anchors as required to accommodate both expansion and contraction of piping.

3.6 FLASHING

A. Provide flexible flashing and metal counterflashing where piping and ductwork penetrate
weather or waterproofed walls and floors.
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B. Flash drains in floors with topping over finished area with lead, inches clear on sides with
minimum 36 x 36 inch sheet size. Fasten to drain clamp device.

C. Seal floor, shower, mop sink, etc. drains watertight to adjacent materials.

D. Provide acoustical lead flashing around ducts and pipes penetrating equipment rooms, installed
in accordance with manufacturer's instructions for sound control.

E. Adjust storm collars tight to pipe with bolts; caulk around top edge. Use storm collars above
roof jacks. Screw vertical flange section to face of curb.

3.7 SLEEVES

A. Provide pipe and duct sleeves at all fire/smoke rated partitions, exterior wall penetrations and
wall penetrations into exposed areas. Pipe and duct sleeves are not required for penetrations
through non-rated concealed partitions.

B. At the Contractor’s option, pipe sleeves may be omitted if the wall or floor is core drilled.
C. Set sleeves in position in formwork. Provide reinforcing around sleeves.

D. Size sleeves large enough to allow for movement due to expansion and contraction. Provide for
continuous insulation wrapping.

E. Sleeves through floors shall be grinded flush with finish floor level.

F. Where piping or ductwork penetrate non-rated ceilings or walls, close off space between pipe or
duct and adjacent work with urethane rod stock and caulk air tight.

G. Seal pipe and duct penetrations through non-rated floors.

1. Where piping is not located in a rated shaft and it penetrates a single non-rated floor,
close off space between pipe and adjacent work with urethane rod stock and caulk air
tight.

2. Where piping is not located in a rated shaft and it penetrates multiple non-rated floors,

close off space between pipe and adjacent work with appropriate fire-rated sealant,
insulation, putty, or compound.

3. Where ductwork is not located in a rated shaft and it penetrates a single non-rated floor,
close off space between duct and adjacent work with appropriate fire-rated sealant,
insulation, putty, or compound.

4. Where ductwork is not located in a rated shaft and it penetrates multiple non-rated floors,
close off space between duct and adjacent work with appropriate fire-rated sealant,
insulation, putty, or compound. Install fire damper in duct at each floor level. Ductwork
containing fume exhaust air shall not be provided with fire dampers.
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H. Where piping or ductwork penetrate rated floor, ceiling, or wall, close off space between pipe or
duct with appropriate fire rated sealant, insulation, putty or compound. Refer to the Drawings
for fire/smoke rated wall locations and the appropriate ratings.

l. Provide on ductwork close fitting metal collar or escutcheon covers on the side of penetration
that are exposed to view.

J. Install chrome plated steel escutcheons on piping at finished surfaces.

K. Provide mechanical seals and sleeves through exterior wall and floor penetrations and 3 hour or
higher fire rated partitions.

3.8 HANGER SCHEDULES
A Reference International Plumbing Code and International Mechanical Code where applicable.
3.9 METAL FRAMING SYSTEMS

A. The installer shall inspect the work area prior to installation. If work area conditions are
unsatisfactory, installation shall not proceed until satisfactory corrections are completed.

B. Installation shall be accomplished by a fully trained manufacturer authorized installer.

C. Set metal framing system components into final position true to line, level and plumb, in
accordance with reviewed shop drawings.

D. Anchor material firmly in place. Tighten all connections to their recommended torques.

END OF SECTION
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