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Addendum No. 02
Date: March 12, 2021

RE: University of Colorado Denver, Anschutz Campus
G3 Robotics Lab Renovation PN21-113546

Addendum Clarifications:

The attached addenda are provided to supplement the 100% For Construction documents dated
01/20/2021. Below is a list of updated sections and/or drawings.

Specifications
« 00107 - Seal Page - added AOR and EOR seals
+ 007380 - Added City/County of Denver Tax Exemption Letter
« 230503 - Basic Mechanical Material and Methods
« 283100 - Fire Detection and Alarm

Drawings
« A201 - Robotics Room - added floor infill details
+ A202 - Research - add window film material and sizes
«  MOO1 - Mechanical General Notes - added note 8 under Fire Protection Notes

«  MB801 - Mechanical and Plumbing Details - revised note to clarify cylinder retainer provided by
owner

ARCHITECT:

Hellmuth, Obata and Kassabaum, Inc. (HOK)
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Sr. Project Manager
Grant.ramsey@hok.com

(618) 9890-7666
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DOCUMENT 000107 - SEALS PAGE

1.1 DESIGN PROFESSIONALS OF RECORD
ARCHITECT 1. Angelo Arzano
ARC.00405309

Divisions 01 - 12 except where indicated
as prepared by other design
professionals of record

ELECTRICAL Leonard Gurule
ENGINEER 38874
The Following Sections:
Division 26

HVAC ENGIMNEERE.  Brian Kannady
37026
The Following Sections:
Division 22 & 23

END OF DOCUMENT 00 01 07

SEALS PAGE 000107-1



CITY AND COUNTY OF DENVER

DEPARTMENT OF REVENUE TREASURY DIVISION
ANNEX 111
144 WEST COLFAX AVE.
DENVER, COLORADO 80202
FAX: (303) 640-3868

November §, 1999

University of Colorado Procurement Service Center
Fitzsimons Building 500 Rm. E4325

Mail Stop F 719

P.O. Box 6508

Aurora, CO 80045

Ladies/Gentlemen:

The University of Colorado Procurement Service Center is exempt from the Denver sales tax per
Sec. 53-26 (1) of the City Retail Sales Tax Article:

Sec. 53-26(1) Excmptions.

There shall be exempt from taxation under the provisions of this Article the following:
(1) All sales to the United States Government, to the  State, its departments and
institutions and the political subdivisions thereof, only when purchased in their
governmental capacities.

To qualify for thc cxemption, purchases must be billed direct to the organization, and payment
made from funds of the organization.

The exemption does not extend to construction contractors who may perform contracts for you;
they are the consumer of all property purchased and used in the performance or contracts for
others. Nor does the cxemption apply to purchases by employces or members for their own
personal usc. .

You may reproduce this letter to furnish to suppliers as needed.

Sprague, Audit Mangger
Tax Compliance/fLudit Segtion
(303) 640-3484



DR 0160 (02/08/07)

COLORADO DEPARTMENT OF REVENUE e

DENVER CO80261-0013  CERTIFICATE OF EXEMPTION FOR COLORADO §$%€E"SALE$AUSE }5720NLY
USE ACCOUNT NUMBER AB RMATICH el Tk

THIS LICENSE IS for all reforences AN X

NOTTRANSFERABLE 98-02565-0000 |01 006 g; o1o1ea_

633 17TH ST 15TH FLR DENVER 9d

STATE OF COLORADO CONTROLLERS OFFICE
633 17TH ST 15TH FLR

DENVER CO 80203 . ;@# ﬂ" t

“Eooutivo Dirootor
Depastment of Revenue

NEW AUTOMATED SERVICES FOR AND ABOUT BUSINESSES

The Colorado Department of Revenue Sales Tax information System provides the following automated services:

* Colorado Sales Tax Rates - find specific city, county and special district rates.
* Verification of Sales Tax License Exemption Numbers - datermine whether a Colorado sales tax license or exemption

certificate is valid.
* Tax Rates by Account Number - find sales tax rates and locations for specific sales tax accounts.

These services make it pogsible for taxpayers to help themselves to information 24 hours a day - without requiring
assistance of a customer service representative. muisway.nmmmpllcahdoreonﬂdenﬁalhxlnbnnauonlnqumescanbe

reserved for speaking to a live agent.

Listen and look for these services on the ‘s business tax information phone line at 303-238-FAST (3278) for specific
account information, 303-238-SERV (7378) for general information or the DOR Web site at www.taxcolorado.com

Web users can try the new system online at www.taxview.state.co.us We are interested in your comments about the system.
You can send us an e-mail with your comments through our Department of Revenue Web site.
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SECTION 230503 - BASIC MECHANICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1

A

1.2

RELATED DOCUMENTS
This Section supplements Division 1, General Requirements.

Where contradictions occur between this Section and Division 1, the more stringent of
the two shall apply. The Architect design team shall decide which is most stringent.

Provisions of this Section shall also apply to all Sections of Divisions 21 through 23.

SUBMITTALS

Manufacturer’s Data - Submit manufacturer’s data for:

1. Access panels.

2. Fire stopping materials.

Application Data - Submit application data for firestopping materials showing UL
required installation details for every combination of pipe material, penetrated structure,

opening size and required fire rating within the scope of this project. Application data
drawings shall include UL system number.

PART 2 — PRODUCTS

2.1 ACCESS PANELS
A. See Division 8 for access panel types and finishes.
1. If panels are not specified in Division 8, comply with the following:
a. Manufacturers:
1) Design Basis: Milcor Division, Inryco, Inc.
2)  Other Acceptable Manufacturers:
a) Birmingham Ornamental Iron Co.
b)  Karp Associates, Inc.
c) Wilkenson Co., Inc.
d) Zurn.
B. Construction:
1. Doors: 14 gauge steel.
2. Frames: 16 gauge steel.
3. Fire Rating: Equivalent to construction in which installed.
UCD PRJ #PN 21-113546 BASIC MECHANICAL 230503 - 1
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2.2

4, Latches: Flush or concealed, V4 turn, screwdriver slot.

5. Finish: Compatible with finish of construction in which installed.

FIRE STOPPING MATERIAL

Manufacturers:
1. Design Basis: 3M.
2. Other acceptable manufacturers:

a. GE
b. Metalines
C. Hilti

General Requirements:

1. Products to be used shall have been tested in accordance with ASTM E 814-88,
and be listed in the UL Fire Resistance Directory.

Bare Piping:

1. Model: FD 150, or CP-25.

Insulated Piping:
1. Model: CP-25 or FS-195, Intumescent.

2. “‘No-sag” or “self-leveling” as required.

Plastic Piping:

1. Model: CP-25 or FS-195, Intumescent.

2. “No sag” or “self-leveling” as required.

Accessories:

1. Provide fasteners, restricting collars, backing materials, and protective coatings

as required to comply with the UL system listing.

PART 3 — EXECUTION

3.1 CUTTING AND PATCHING

A. Refer to Division 1 of the Specifications.

B. General: Provide measurements, drawings and layouts to installers of other work so
that required openings may be provided as construction progresses. Any cutting and
patching made necessary by failure to provide this information shall be done at no
increase in the contract amount. Any cutting and patching required as part of the
project shall be included in the bid and shall not be an increase in the contract amount.

UCD PRJ #PN 21-113546 BASIC MECHANICAL 230503 - 2
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C.

General: All cutting and patching of existing work required for work of Divisions 21
through 23 is included in Divisions 21 through 23.

D. Where possible, mark openings to be cut on existing construction. Otherwise, provide
measurements, drawings and layouts to the trade doing the cutting so that openings
may be provided as construction progresses.

E.  Cutting Concrete:

1. Where authorized, cut openings through concrete for penetrations by core drilling
or sawing. All openings shall be approved by Structural Engineer.

2. Do not cut by hammer-driven chisel or drill.

F.  Cutting:

1. Cut openings in accordance with layouts, measurements or drawings of the
Installer of work requiring openings.

2. Coordinate the location of all openings with structural drawings. Report any
discrepancies to Architect. Do not proceed with work until discrepancies have
been resolved.

3. Do not endanger or damage other work through the procedures and processes of
cutting to accommodate mechanical work.

4. Review the proposed cutting with the Installer of the work to be cut, and comply
with his recommendations to minimize damage.

5. Where necessary, engage the original Installer or other specialists to execute the
cutting in the recommended manner.

G. Patching:

1. Where patching is required to restore other work because of either cutting or
other damage inflicted during the installation of mechanical work, engage
experienced craftsmen to complete the patching of the other work.

2. Restore the other work in every respect, including the elimination of visual
defects in exposed finishes.

3. All openings in fire rated construction shall be patched and sealed with U.L.
approved sealant to maintain the fire integrity of the structure.

H.  Perform cutting, and patching required to:

1. Uncover work to provide installation of ill-timed work.

2. Remove and replace defective work.

3. Remove and replace work not conforming to requirements of the Contract
Documents.

Remove samples of installed work as specified for testing.
Install equipment and materials in existing structures and ceiling spaces.
Upon written instructions from the Architect/Engineer, uncover and restore work
to provide for Architect/Engineers observation of concealed work.
UCD PRJ #PN 21-113546 BASIC MECHANICAL 230503 - 3
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Painting: Paint all surfaces marred by cutting and/or patching to match existing.
1. Engage experienced painters.

2. Comply with requirements of Painting Sections of this Specification.

J. Structural Limitations:
1. Do not cut or drill into structural framing, walls, floors, decks, and other members
intended to withstand stress, except with Engineer’s written authorization.

a. Provide lintels, columns, braces and other temporary and permanent
supports made by cutting.

b. Submit shop drawings of permanent supports.

C. Do not penetrate legs of structural “T’s” or any other location where pre-
stressed structural chords are likely to be encountered when cutting or
drilling.

3.2 ACCESS PANELS

A. Furnish access panels where indicated and at locations where required for access to:
1. Concealed valves
2. Dampers
3. Control devices
4. Equipment servicing
5. Air vents
6. Flow measuring and balancing stations
7. Any other device or item equipment requiring maintenance, adjustment or

service.

B. Deliver access panels for installation by the trade responsible for surface in which
installed.
1. Provide instructions for location.
2. The minimum size for access doors shall be the larger of 18"x18” or to fit the size

of equipment to be removed.
3.3 FIRE STOPPING

A. Install firestopping materials in accordance with their UL and ASTM tested methods.

B. Coordinate required annular space with size of pipe and sleeve. Refer to Section
23 05 22.

C. Requirements for specific systems:
1. Cold piping - includes chilled water, domestic water, storm water and refrigerant:

Insulation and vapor barrier shall be continued through wall and firestopping for

“insulated piping” shall be provided.

UCD PRJ #PN 21-113546 BASIC MECHANICAL 230503 - 4
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3.4

3.5

2.

Hot piping - to 250°F -includes domestic hot water, steam to 15 psig and heating
hot water: The Contractor has the option of continuing the insulation through the
penetration and providing firestopping for “insulated piping”, or stopping the
insulation on either side of the penetration and using firestopping for “uninsulated
piping”.

EQUIPMENT SUPPORTS

Supporting Steel: Provide supporting steel not indicated on the Structural Drawings for
equipment, pipe, ductwork, and other pieces of this Division’s work requiring same.

1.

Submit registered Structural Engineer calculations and shop drawings to
Engineer for record and comment.

2. Fabricate supports in accordance with AISC Specifications for the Design,
Fabrication and Erection of Structural Steel for Buildings to meet 2012 IBC.
Brace and fasten with flanges bolted to structure.

Paint supporting steel with one coat of primer paint in the shop after fabrication
welding is complete. Paint completed field joints with one coat of matching
primer.

DRIP PANS

Drip Pans: Where possible to run mechanical piping elsewhere, do not run mechanical
piping directly above electrical (or electronic) work which is sensitive to moisture.
Otherwise, provide drip pans under mechanical piping, sufficient to protect electrical
work from dripping.

1.

Locate pan immediately below piping, and extend a minimum of 6” on each side
of piping and lengthwise 18” beyond equipment being protected.

Fabricate pans 2” deep of reinforced sheet metal with rolled edges and soldered
or welded seams; 22-gauge galvanized steel.

Provide %" copper drainage piping from pan to nearest floor drain or similar
suitable point of discharge, and terminate pipe as an open-sight drainage
connection.

Provide permanent support and anchorage to prevent displacement of drip pans.

Insulate bottom of pan as directed by Engineer.

END OF SECTION 230503
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SECTION 28 31 00 - FIRE DETECTION AND ALARM

PART 1 - GENERAL

1.1

A.

DESIGN REQUIREMENTS

Provide a microcomputer based system using multiplex techniques for alarm reporting, central monitoring,
signaling, and selection of audible and visual signal circuits. The fire alarm system should be capable of
making emergency announcements. The fire alarm subcontractor should work closely with the campus
Information technology department working through the University Project Manager to make this work.

Provide individually identified fire alarm sensors; pull stations, indicating devices, and compatible
monitor and control devices. Provide a unique address for each device 8 digit only, with operator-assigned
English language descriptor.

1. The system shall include the following major components
a. Fire Alarm Control Panel

1) CU Anschutz buildings — Edwards EST3
2) CU Denver buildings — Edwards EST3
3) CU Denver buildings on Auraria Higher Education Campus — Verify with Project
Manager.
b. Fire Alarm Annunciator Panel (FAAP) and LCD Display.

Fire Alarm Voice/Evacuation Panel (FVEP)

d. Fire Alarm Computer Terminal (FACT) — FACT refers to the individual building and
University Police Building FACT.

4) CU Anschutz buildings — FireWorks
5) CU Denver buildings — FireWorks for Edwards fire alarm systems
6) CU Denver buildings on Auraria Campus — Verify with Project Manager.

e. Fireman Two Way Telephone Panel (FTP) — If required by the building type.

Digital Alarm Communicator Transmitter (DACT) (3-Mod Comp)

Interface with campus overhead Emergency Paging system with Central Station

monitoring computer controls.

2. Conventional fire alarm initiating devices (smoke detectors, heat detectors, manual stations, water
flow and tamper switches, pressure switches) shall each be individually addressable via, and shall
report to the FACP.

3. Control relays shall be individually commanded by the system to respond automatically in case of
an alarm by related sensors or other devices. Manual control of fans, dampers and required relays
shall be provided, as well as automatic control where required by code. Control sequences shall be
as indicated on related mechanical systems control drawings.

°©

g =

The system shall operate as a low voltage, zone-annunciated Fire Management System and shall include

the following subsystems:

1. FACP to monitor addressable initiating and control devices, annunciate the alarm device exact
location, initiate alarm and evacuation signals, and capture and recall elevators.

2. FACP and Associated Auxiliary panels shall be provided with Class “A” wiring.

Provide UL listed system. If required as a condition requisite to establishing UL listing of the entire
installation as a system, the Contractor shall arrange for, and pay all costs associated with, any required
off-site or on-site review, supervision, and/or inspection which may be required for gaining such UL
listing.

Conform to the following NFPA requirements:
1. Initiating Device Circuits (IDC) shall be Class B
2. The Signaling Line Circuits (SLC) shall be configured as follows:
a. Class A for signaling line circuits connecting intelligent devices to the FACP.
b. Loss of connectivity between FACP and the facility's Central Control FACP shall not
hamper functions of the fire alarm system within the building.

FIRE DETECTION AND ALARM 283100-1
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3. The Notification Appliance Circuit (NAC) shall be Class B

F. ANSCHUTZ MEDICAL CAMPUS SYSTEM LAYOUT
1. General:

a.

b.

All campus buildings will be equipped with a FACP. Locate near the main entry and a
FVEP located near the FACP per the building design, for all non high-rise buildings.

Each FACP shall be networked into the campus network and accessible from the Campus
FACT. Any FVEP shall be accessed from the Campus FCC FVEP microphone and/or the
Campus Police Station FVEP microphone.

One FACP and FACT in one university high-rise building FCC and one university high-
rise building FCC will be designated alternate locations for the Campus FCC FACP. All
information residing in the FACP/FACT of the Campus will be duplicated at these two
locations.

A FACT with FAP or a FAAP with LCD indicating building in alarm shall be located at
the University Police Building. The Police Station shall be capable of accessing any FVEP
via local microphone.

Every building will be equipped with a weatherproof speaker/strobe located at each
exterior door.

Include the Following Front Panel Controls:

1) Each floor shall have a disable button

2) Elevator disable

3) Fan/shut-down disable

4) Pager disable

5) Door disable

6) Separate speaker and strobe disable

7) Manual page by floor

8) NETCOM DISABLE

9) BAS DISABLE

G. Provide interface with the Building Automation System to report all “alarm” and “supervisory” actions.
Refer to Division 23.

1.2 PERFORMANCE REQUIREMENTS

A. General:

1. Normal operator interface, through the FACP located in each individual building where required,
and at the designated FACT located in the Anschutz Medical Campus University Police Building
in the Police Dispatch. All system early-warning pre-alarm, alarm, and trouble messages shall be
annunciated on the FACT in a color-graphic format with English language descriptors.

B. High-Rise Buildings.
1. The fire alarm sequence of operation shall be in accordance with the requirements for high-rise
buildings, including but not limited to the following:

a.
b.

c.
d.

c.

f.
8.

The alarm and activate the strobes for the floor in alarm and the floors above and below.
Initiate stair pressurization and where used, initiate pressurization of the floors above and
below the floor in alarm.

Release of stair, held-open doors, and re-entry doors.

Upon activation of the elevator, elevator shafts, or elevator lobby detectors, recall the
elevators to the main exit level or alternate floor.

Activate refuge area communications link.

Annunciate the alarm to the building FACP, and FAAP, and to University Police FACT.
Annunciate the alarm condition and location to the building FAAP and local floor FAAP.

2. The Command Center of the High Rise Buildings shall also be equipped, under another contract,
with the following remote status/control panels:

a.
b.

C.

Buildings electrical distribution system.
Building fire pump.
Elevator status and control panel.

FIRE DETECTION AND ALARM 283100-2
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d. Building voice paging system and/or voice evacuation system (i.e., Office Building) via
zone interface panel and microphone.

CCTYV system monitors and keyboard.

Smoke control panel.

. Generator control panel.

he FD will use these panels for viewing or controlling each of the above systems.

—Hoe o

3.

C. The FD will respond to the FACP of the building in alarm and to the Campus Police. The Campus Police
FACT shall be automatically activated into the graphics mode to show the current status of all devices in
alarm. The FD will take command of the Building's FACT to monitor the current response to the fire
alarm condition. Using a "mouse driven" graphic menu, the FD shall be able to "zoom in" or "zoom out"
of the graphic screens to view the current alarm condition.

1. The FD will use the building's FCC PC graphic system to view and control the response of the fire
alarm system by viewing special graphic screens such as:
a. A smoke control system status and control screen.
b. Any building within the complex connected to the fire alarm system.
c. Any preprogrammed screen existing within the fire alarm system.
d. Or other specialty screens that may be created at the request of the university Facilities
Operations.

2. Using the assigned FD Identification Code (ID password), the FD may use the FCC PC to alter the
preprogrammed fire fighting response to the present alarm condition. A printer will provide hard
copy documentation of all alarm conditions, ID password log on commands, and the system
response to the specific fire alarm condition.

D. The Campus Control Center fire alarm computer will provide monitoring and secondary back up of the
fire alarm computers located in the various fire command centers. If an equipment trouble alarm is initiated
from a fire alarm device, it shall be reported at the FCC FACP of the building in alarm and the Campus
Control Center PC.

E. If a fire alarm condition is received and the FD cannot initiate an appropriate response from the building's
FCC PC (i.e., fire in the Buildings' FCC room, or a failure of the FCC PC), then an override ID password
command can be used by the FD to make any system PC the primary PC for the manual fire fighting
override response. The selected PC shall be able to alter a building's preprogrammed response to the
alarm condition. The selected PC shall be able to access and control all PC graphic screens that reside
within the system.

F. It shall be possible for all authorized personnel, using the proper ID password, to place the facility into
smoke control operation through the graphic screens from the University Police (FACT), or the Building's
FCC FACP.

G. Automatic Actions:
1. Activation of an alarm-initiating device, as specified herein shall cause the following:

a. Annunciation of the alarm condition, type, and device address at the FACP, FACT and
FAAP in a LCD format at the building FAAP. An audible signal shall sound and the alarm
condition shall flash until acknowledged. The alarm condition and its location shall also be
displayed at the University Police FACP, FACT, and FAAP per the building design.

b. The appropriate audio and visual alarms shall be transmitted throughout the building in
alarm or to predetermined zones of the building in alarm.

c. Disable the elevator call system and recall the elevators to the level of discharge exit or to
the alternate floor.

d. Initiate smoke control procedures and functions automatically (position dampers and
control fans) from the building FACP.

e. Release self-closing fire and smoke doors in specified control zone when the system goes
into alarm.

f. Provide control relay at each access control panel to unlock all secured doors in activated

control zone.
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University Project Manager.
Provide smoke detector circuits with alarm verification with field-adjustable time from 0 to 60
seconds. Only verified alarms shall initiate the specified sequences.
Activation of a sprinkler valve supervisory switch shall initiate supervisory alarm at the
corresponding building FACP, FAAP, FACT, and FAP and initiate a supervisory alarm signal at
the University Police FACT. Supervisory alarms shall be differentiated from a trouble condition
on the circuit.
A break in the initiating circuit or detector power wiring shall be annunciated as a trouble
condition on the building FACP and the University Police FACT.
A break in the audio/visual circuit wiring shall be annunciated as a trouble condition on the
building FACP and the University Police FACT.

H. Failsafe Operation: To increase the system's ability to survive damage from fire, malicious or accidental
damage, premature component failure, etc., the fire alarm system shall provide the following
functionality:

1.

5.

Each building FACP shall operate in a stand-alone manner, independent of any other FACP or

FACT. The building FACP shall contain the complete data file for all connected devices,

regardless of the building, and shall operate the same way whether connected to any other FACP

or FACT. This includes:

a. Annunciation of device address and condition. One hundred percent of all connected
devices shall be capable of operating for alarm simultaneously.

b. Logical Point Grouping annunciation and control. Each Logi-cal Point Group shall contain
up to 15 physical points and shall be capable of initiating a sequence of control actions.

c. Event-initiated control, signaling and/or annunciation sequences. One hundred percent of
all connected devices shall be capable of being operated simultaneously.

d. Priority display of multiple alarms.

e. Complete supervision of all connected devices with no degraded operation.

f. Complete reset capabilities at FACP and FACT.

Standby batteries capable of operating the FACP, FACT (except those supported by non-

interruptible power supply systems), FAAP, FVEP, smoke detectors and alarm horns, strobes,

secondary PC terminals, video display units and printers, shall be provided to automatically back

up the emergency power source. The system shall have the capacity to operate FACP, as required

per NFPA PCs for two hours, and then operate the fire alarm indicating devices for at least 15

minutes, per NFPA requirements. When commercial power is restored, the system shall transfer

automatically to primary power. System power supply shall be equipped with battery charging

circuits sufficient to recharge fully depleted batteries to within 70 percent of their maximum capacity

within 12 hours.

System operating software and data file shall be resident in nonvolatile memory. Loss of power,

momentary or for a sustained period shall not require reloading of the software.

All plug-in circuit boards shall be electrically supervised to assure that the proper board is in the

proper position. Systems that use electrical continuity to supervise the presence of plug-in boards,

but that do not assure that board positions have not been exchanged, shall provide additional

means for the specified supervision, beyond that provided by locking covers.

The FACT shall be provided with battery backup or individual dedicated UPS.

L Color code and minimum wire sizes for the fire alarm system as follows:

1.
2.

All wire is solid copper:
All insulation colors shall be continuous for the full length of the wire.
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3. Wire Jackets shall be stamped with the “Circuit Type” designation or shall have an affixed label
designating the “Circuit Type” every twenty lineal feet at a minimum.

Circuit Type Colors Size
Wire # Of Conductors

Initiating Circuits (+) Red 2 18 (THHN)
(-) Black

Signaling Circuits (+) Red 2 16 Twisted
(-) Black

Speaker Circuits (+) Orange 2 14 Twisted
(-) Brown

Strobe Circuits (+) Yellow 2 14 Twisted
(-) Blue

Fire Fighter Phone Circuit (+) Red 2 14 Twisted/ Shielded
(-) White

Fire Fighter Phone Riser Circuit | (+) Red 2 14 Twisted/ Shielded
(-) White

RS-485 Circuit (+) Blue 2 16 Twisted
(-) Gray

Damper Control (+) Red 2 14 THHN
(-) Black

AHU Shutdown Circuit (+) Red 2 14 THHN
(-) Black

24VDC Power Circuit (+) White 2 14 THHN
(-) Black

Fire Alarm Remote Light Circuit | (+) Red 2 18 THHN
(-) Black

Speaker Phone Cut Out Circuit (+) Orange 2 14 Twisted
(-) Brown

Low Level Audio Riser Circuit (+) Red 2 14 Twisted/ Shielded
(-) Black

High Level Audio Riser Circuit (+) Red 2 14 Twisted
(-) Black

Door Holder Circuit (+) Red 2 14 Twisted
(-) Black

J. Intelligent Features:
1. The following additional features shall be provided:
a. The fire alarm detector cleaning shall be annunciated at the FACP as a trouble condition by
the device.

b. Dual Alarm threshold for day or night settings.

K. Interface With Other Systems:
1. Interface design of fire alarm system with closed circuit television (CCTV) system and FO signal
transmission system.
2. The Electronic Security Department (ESD) will provide software to interface with the CCTV and
fire alarm systems. CCTV and fire alarm manufacturers shall provide software protocol, for their
systems, to ESD.

3. Consultant may purchase copy of specifications for interfacing systems from the university for the
purpose of determining interfacing requirements.
4. Interface voice notification with the campus RAV system.
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1.3

1.4

SUBMITTAL

Provide shop drawings as follows:

Floor plans with device layout, address and wiring.
FACP layout.

Riser diagrams.

Battery calculation.

Sequence of operation

Equipment cut sheets

FAAP layout.

Nk B =

CADD generated layouts for FACT screen graphics.

Operating and Maintenance Manuals.

Project Record Documents:

Prior to submittal of the as-built documents, submit a complete package of shop drawings to the
university Facilities Operations Fire and Safety office for review. Drawings shall include floor
plans and graphic maps for each building and/or floors.

1.

2. Submit record documents in accordance with the requirements of Section 01 78 39 and the
following:

a. As-built point-to-point wiring diagrams depicting every device, including correct university
room numbers.

b. Revised schematic, wiring, and interconnection diagrams of all circuits, internal and
external, for all equipment installed and exact locations for all devices. These schematics
shall include the conductor color-coding and terminal number identification system,
location of all terminal boxes complete with numbering and each device address.

c. Complete, as-installed, riser diagrams indicating the wiring sequence of all alarm initiating
devices, supervisory devices, and all signaling appliances on all signaling circuits.

d. A complete description of the system operation, including a schedule of relay abbreviations
used on the drawings, list of relay functions, and the sequence of relay operation during
supervisory trouble and alarm conditions.

e. Complete wiring and control diagrams for control and shutdown circuits for fan systems.

QUALITY ASSURANCE

Manufacturer: Company specializing in Intelligent Fire Management Systems.

Installer: Company with certified personnel specializing in smoke detection and fire alarm systems with
five years' documented experience as a fire alarm installing contractor.

Fire Management system installer shall keep all smoke heads in the building covered until final building
turn over. Failure to comply will mandate a complete cleaning of the individual heads on the system.

FIRE DETECTION AND ALARM 283100-6



University of Colorado Denver | Anschutz Medical Campus March 9, 2021
Guidelines and Design Standards

PART 2 - PRODUCTS

2.1

A.

2.2

23

MANUFACTURERS

Edwards System Technology (Sole Sourced)

APPROVED INSTALLERS

ADT, Rockies Life Safety Division, 6510 Franklin Street, Denver, CO 80229, (720) 826-5923
Convergint — 7330 S. Alton Way, Suite 12K, Centennial, CO (303) 932-0757

Fire Alarm Services, Inc — 4800 West 60" Avenue, Arvada, CO 80003 (303) 466-8800

Meridian Fire and Security — 7173 S. Havana St Ste 400 Centennial CO, 80112 (303) 790-2520

Other Edward System Technology installers will be considered if they have successfully completed
3 similar projects (in size and complexity) in the past 5 years in the Denver Metro area and NICET
certified. Installer must demonstrate ability to provide ongoing service to any system it installs. Other

installers must be approved in writing by the University Project Manager prior to bidding on the
project. University approval takes 5 business days.

MATERIALS, GENERAL

All equipment and materials used shall be standard components, regularly manufactured, and regularly
utilized in the manufacturer's system.

All systems and components shall have been thoroughly tested and proven in actual use.
All equipment shall be listed and labeled by Underwriters Laboratories.

All sensors shall be of the intelligent type and shall mount on a common base. This base shall
be incompatible with conventional detectors.

Where equipment of different manufacturers is used, such equipment shall be included under the required
over-all UL system listing as a component of the integrated fire alarm system.

The system shall be designed to operate with unshielded wire, to the maximum practicable
extent. Shielded wire may be used. FO cable shall be utilized, as required or as indicated by the
design documents.

FACPs shall be provided with tamper switches on cabinet doors to protect against unauthorized access
to internal devices. The panel shall provide commandable outputs, which can operate relays or logic
level devices.

Memory data shall be contained in EEPROM non-volatile memory. If non-volatile battery-backed
RAM provides memory, removal of the board shall not cause loss of memory contents. I. The Fire
Alarm annunciator panels shall be LCD types.

Site Specific Customizing Software:

1. General:
a. Provide software and Programs with technical support and training for the
university’s Facilities Operations staff during installation of system and completion.
b. Alarm display shall include, as a minimum:
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1) Indication of alarm condition, i.e. ABNORMAL OFF, HIl ALARM/ LO ALARM,
analog value or status, and English group and point identification such as "SMOKE
DETECTOR BUILDING “A” - 2ND FLOOR- ROOM 202".

2) A discrete per point alarm action taking message, such as "CALL
MAINTENANCE DEPT. EXT 5561", of up to 480 characters.

System shall automatically transmit alarm and troubles to selectable university pagers via

a commercial carrier such as "AT&T Wireless".

The network routing properties for a panel's common controls determine which panels

will respond when an operator presses the corresponding control command switch

(Reset, Alarm Silence, Panel/Trouble Silence, Drill, Alternate Sensitivity) on the 3-LCD

module.

Only the panels defined in the selected network routing group will respond to the

command. Any building connected by a bridge or other structure shall annunciate to

its opposite number(s) alarm, supervisory, and trouble conditions via single LEDs on its
front panel.

2. Point summary reports:

a.
b.
c.

Point summary reports shall include the current value/status and condition.

Trend reports shall allow the operator to randomly select logical arrays of points.

Dynamic trends shall provide up to six points and show real time activity of the associated
points.

Alarm reports shall be automatically issued.

A custom report capability shall be provided to allow the user to format reports of any mix
of text, points with status/value and descriptors, and points with status/value only.

K. Fire Alarm System Devices:
l. General:

a.

b.

Each device shall be assigned a unique address, 8 digit only Example (01020001).
Address selection by jumpers is not acceptable. Devices which take their address from
their position in the circuit are unacceptable. It is preferred that the address of the
intelligent device be part of the device base rather than the device itself.

Devices shall receive power and communication from the same pair of wires. For fault-
tolerant circuits, any separate power wiring shall also be made fault-tolerant.

2. Analog Sensors (Photoelectric and Thermal):

a.

Each sensor shall contain an LED, which blinks each time it is scanned by the FACP. The
sensor LED is to remain illuminated to indicate alarm. All sensors not visible from the
corridor shall have a remote light mounted in the corridor as shown on the drawings.

Each sensor shall be capable of being tested for alarm via command from the FACP or
FACT. The values of the sensor shall be displayed at building FACP and FACT, and the
University Police FACT.

3. Monitor Modules:

a.

b.

The Monitor Module shall provide an addressable input for N.O. or N.C. contact devices
such as manual stations, water-flow switches, sprinkler supervisory devices, door contacts,
intrusion detectors, etc.

The Module shall mount in a standard electrical box.

4. Control Modules:

a.

C.

d.

The Control Module shall provide an addressable output for a separately powered alarm-
indicating circuit or for a control relay.

The relay contacts shall be SPST (Form "C" rated at 2 amps at 28V DC).

The module shall mount in a standard electrical box.

Control voltage’s connected to intelligent control relays shall not exceed 24VAC/24VDC.
Isolation relays shall be used on control voltages on excess of 24VAC/24VDC.

5. Fault Isolator Module (only if approved by the University Project Manager):

a.

b.

The Fault Isolator Module shall detect and isolate a short-circuited segment of a fire-alarm
loop.

Modules shall be placed on every floor to limit the number lost addressable devices in case
of a short-circuit on the intelligent circuit.
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6.

Intelligent manual pull stations shall be double action is typical on campus, mounted on

standard electrical box. a. For public places, use single action pull stations with

"Stopper II" cover.

Magnetic door holders shall be wall- or floor-mount on a standard electrical box.

Linear beam smoke detectors shall have cross-zone capabilities and be provided where shown on

the drawings. Detectors shall consist of a transmitter and receiver unit utilizing infrared light to

detect smoke between the units. These detectors shall have discriminating circuitry to differentiate

between actual smoke, momentary blockage of the beam, and long-term blockage.

a. Contractor shall provide a weatherproof enclosure for each pair of devices, utilizing
transparent panels to allow light transmission. Ensure range of detector is adequate to
compensate for passage through this glass.

L. Other Devices:

1. Speaker/Strobes:
a. Strobes shall be synchronized.
b. The speaker shall provide for minimum sound level of 95 dBA at 10 feet.

2. Analog Air Duct Detectors:

a. Duct detectors shall be mounted exterior of duct with air sampling tube. Program duct
detectors for supervisory indication only.

b. Provide fire alarm remote light red LED, mounted on a standard plate fitted to a standard
electrical box. When device is not visible, labeled plate with the name of the device served.

c. Fire alarm remote light/test switch combination shall be utilized for each duct detector. The
device shall have a red LED and two positions test switch mounted on a standard plate
fitted to a standard electrical box. Plates shall be labeled with the name of the equipment
served.

3. Tamper Switches: Installed under Division 21.

4. Flow Switches: Installed under Division 21.

5. Sprinkler Pre-action Solenoid and Deluge Valves: Installed under Division 21

6. Differential Pressure Switch: Installed under Division 23.

7. Damper End Switches: for damper position indication. Installed, under Division 23.

8. Relays provide addressable control and/or monitor module for each device indicated in paragraphs
P. 3,4, 5, 6 And 7 above. Include wiring to the device and to the fire alarm loop as required.

9. Provide control relays as required to accomplish functions such as fan shutdown, damper
positioning, door release, etc.

10.  Fire/Smoke dampers and smoke dampers will be provided under Division 23. The 24V wiring,
including low voltage transformer P.E. switch, will be provided under Division 23. The 120V AC
wiring will be provided under this section..

11.  Voice Evacuation Speaker/Strobe units shall be UL listed for use in voice evacuation systems.
Audible and visual indications shall operate independently or in unison.

12.  Animal Care Facilities
a. Provide “Silentone” horns or approved equal throughout all animal care facilities. Provide

red lensed strobe in animal holding rooms.
b. Provide speakers in the office areas of the animal facility.
M.  Voice Evacuation System:

1. The Contractor shall provide all work required for installation of a Voice Evacuation System for
the buildings indicated by the drawings. Scope of this Contractor's work will be as described by
this section of the specifications and as shown on the drawings.

2. Buildings that are defined as high rise shall have the following: An Audible Alarm on the floor
where that event is detected and a general message to all other floors stating, “ A fire Alarm has
been detected on (indicate floor number). Remain alert and evacuate if there are indications of fire.

0. Voice Evacuation System:
1. The Contractor shall provide all work required for installation of a Voice Evacuation System for

the buildings indicated by the drawings. Scope of this Contractor's work will be as described by

FIRE DETECTION AND ALARM 283100-9



University of Colorado Denver | Anschutz Medical Campus March 9, 2021
Guidelines and Design Standards

this section of the specifications and as shown on the drawings.

2. Buildings that are defined as high rise shall have the following: An Audible Alarm on the floor
where that event is detected and a general message to all other floors stating, “ A fire Alarm has
been detected on (indicate floor number). Remain alert and evacuate if there are indications of fire.
If no danger is noted, you may await further instruction. Elevators have been recalled to level 1(or
alternate floor if the fire alarm is on level 1) until the fire alarm is over.”

3. Fire Alarm Voice Evacuation Panel (FVEP):

a.

The FVEP shall be located in conjunction with the FACP and shall provide evacuation
signals, pre-recorded fire alarm messages, and one-way communication (paging) on a
selective.

FVEP equipment shall include the following:

1) Voice paging, hand-held, push-to-talk microphone with dynamic noise
canceling.
Frequency response shall be flat within + 3 dB from 200 to 5,000 Hz.
2) Zone paging selector switches and LED's, with one selector switch and two
LED's provided for each speaker zone.
3) "Manual Fire Evacuation Tone" switch and LED.
4) “Silencing" fire evacuation tones (self-restoring switch) and LED.

5) “Pre-recorded Message" switch and LED.

6) "All Call", switch and LED, with the switch enabling the operator to
simultaneously page all speaker zones on both risers.

7) Reset switch.

8) Lamp test switch.

9) "Page" LED, which will light when the paging microphone is used.

10)  The FVEP shall also be equipped with LED's to indicate trouble conditions for
the following:

a) Each individual speaker zone.
b) Amplifier, preamplifier, fire tone, pre-recorded messages, and voices
paging.

11)  All switches and LED's shall be clearly identified with engraved labels.
12)  Each group of LED's shall have distinctive colors, such as:
a) Fire Tone -
Red b) Silence -
Yellow c¢) Page -
Green
d) Trouble - Yellow
e) Pre-recorded Message - Red
The fire evacuation signal shall be applied to any specific zone automatically from
the FACP or FACT, or shall be selected manually by the speaker zone switch.

4. FVEP Audio Cabinet:

a.

b.

100% redundant tone generators, preamplifiers, and amplifiers shall be provided.

The audio trunk shall be electronically supervised and shall be automatic switchover from
one audio signal path to the other.

Each amplifier module shall be provided with two 40-watt amplifiers, and shall power
a minimum of 8 speaker zones.

Pre-recorded message shall be programmed and recorded in a memory chip. Tape cassette
players are not acceptable.

The FVEP audio cabinet shall be capable of remote "All Page" activation via local
microphone from the University Police Station. The system shall allow the selection
of individual building or "All" buildings for "Disaster Messages".

Provide capability of testing and adjusting audio amplifier outputs. Provide test switch
at the FACP.

P. Spare Parts: Refer to Section 01 78 46 — Extra Stock Materials.
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PART 3 - EXECUTION

3.1

A.

INSTALLATION - FIRE ALARM

Fire Alarm layouts:

1. General:

a. Provide a fire alarm system for each building.

)

Actual detection required per building shall be determined by National codes,
Local codes and the university CBO, whichever is more stringent.

b. Provide shunt trip circuit breaker for connection to elevators with sprinkle red shafts.

Qo Ao oR

Regardless of building occupancy rating, the following areas shall be provided with detection:
Laboratories

Electrical Rooms

Mechanical Rooms

Telecommunications Rooms

Data Centers

Dedicated Storage Rooms

Kitchens

In general, the following type of detection shall be provided in each type of room:

a. Photoelectric Smoke Detection:

1)
2)
3)

Electrical/Telecommunication Rooms
Office Corridors (except where sprinkled)
Offices (except where sprinkled)

March 9, 2021

4) Laboratories
5) Mechanical Ducts

6) Elevator Shafts/Machine Rooms

7) Dedicated Storage Rooms

8) Linear Equipment Rooms
b. Thermal Detection:

1) Restrooms

2) Mechanical Rooms

3) Kitchens/Break rooms

4) Environmental Services (Janitor) Rooms
5) Elevator Shafts/Machine Rooms

6) Generator Rooms
7) Autoclaves

c. Flame Detection:
1) Generator Rooms

4. Provide control module at each access control panel for interface with access control system.

B. Installation shall be supervised and tested by the manufacturer of the system equipment.

C. Low Voltage/Wire and Cable: All LV/W&C shall be run in conduit in floors, walls and non accessible
spaces. In hallways, LVW/C can be run in bridle rings attached to the common telecom and other low
voltage system cable tray. LV/W&C must be run in a conduit sleeve, minimum 2” dia. with plastic
bushings, from the point it leaves the bridle ring on the cable tray to the interior side of a room. Once the
LV/W&C enters the room it can be supported from bridle rings or j-hooks. Wiring shall comply with

Division 27 and approved NEC.

D. Low Voltage/Wire and Cable and Hallway Devices: LV/W&C running from the cable tray to devices in
the hallway shall be protected by plenum rated flexible sleeving or flexible metal conduit. LV/W&C in
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sleeving or flexible metal conduit shall be supported per NEC and installed with UL approved connectors
and plastic bushings on both ends.

E. Outlet pull and junction boxes shall be painted red on the exterior. F. Devices: Locate devices per ADA
standards.
G. In construction areas where there is existing equipment, the equipment must be protected during

construction and the devices taken off line to eliminate false alarms. All devices associated with
modifications to an existing.

H. Contractor is liable for damage. The university must be notified at the completion of each project
to ensure that the system is returned to normal.

L. If room numbers are changed or new room numbers established, the University Project Manager must
be notified before implementation so that the system can be re-programmed and is accurate in the event
of an alarm.

J. All devices mounted in ceiling tile to be supported by T-bar hanger bracket and appropriate box. Plaster

ring is not acceptable.

K. Labeling:

1. Observe the university fire alarm color code guide.

2 Label each splice with correct information.

3. Label each initiating device with correct device address. Use Kroy labeler or equal.

4 Final, correct university room numbers (not design/construction room numbers) must be provided
for correct programming.

5. All detectors to have factory dust covers installed until after the final inspection and clean up
is complete.

6. All duct detectors to have individual remote LED/test stations installed. Mount at 6'-0" AFF
in main corridor adjacent to area served. Label as directed by the University Project Manager.

7. All shielded wiring to be bonded together at each device and insulated from contact with
the conduit or box.

8. All equipment and associated wiring removed from service will be returned to the
University Project Manager for proper disposal.

9. Avoid locating detectors above countertops and/or shelving.

10. Locate detectors at least eight feet from supply or return air diffusers.

11. Use fixed heat detectors near autoclaves and steam sterilizers.

12. Mount remote lights for room detectors above door to corridor, centered.

L. Construction Requirements:
1. Integrity of Structure: Do not drill or pierce structural members without prior approval from the
University Project Manager and Structural Engineer.
2. Penetration of Walls, Etc.: Fire caulks or seal all penetrations made through walls, floors, and

ceilings around the conduit. Maintain the integrity of fire ratings within the structure. Where
visible, paint to match surface.

3. Wherever possible, install conduits and raceways in a concealed manner, except at surface-
mounted cabinets.
4. Access to Existing Facilities: Install all conduit and pull boxes to maintain or provide access

to existing valves; covers to existing pull boxes; wire ways or access doors; electrical outlets;
switches; motors, etc.

5. Support bridle rings/”’J” Hooks independently from structure, may have separate point
of attachment to cable tray.

6. No other wiring or systems to be installed with fire alarm.

7. The addition or removal of any walls, doors, or other floor plan modifications will require the

contractor to update the FACT graphics and graphic map at the FACP.
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32

Prior to start of construction, disable existing fire alarm devices, as necessary. A minimum of two
working days notice, prior to construction, shall be coordinated through the University Project Manager.

TESTING, CLEANING AND CERTIFICATION

When installation is complete, system shall be tested in accordance with NFPA72 requirements.
A representative of the system manufacturer shall submit a written report of the findings to the A/E
with copy of to the FD. System testing shall include, at the least, verifying the following:

1. The functional operation of each re-settable initiating device (manual stations, detectors, etc.) and
circuit.

2. All notification appliances shall be tested for a minimum of ten minutes under normal alarm
conditions.

Contractor is liable for damage. The university must be notified at the completion of each project
to ensure that the system is returned to normal.

If room numbers are changed or new room numbers established, the University Project Manager must
be notified before implementation so that the system can be re-programmed and is accurate in the event
of an alarm.

All devices mounted in ceiling tile to be supported by T-bar hanger bracket and appropriate box. Plaster
ring is not acceptable.

Labeling:

1. Observe the university fire alarm color code guide.

2 Label each splice with correct information.

3. Label each initiating device with correct device address. Use Kroy labeler or equal.

4 Final, correct university room numbers (not design/construction room numbers) must be provided

for correct programming.

5. All detectors to have factory dust covers installed until after the final inspection and clean up
is complete.

6. All duct detectors to have individual remote LED/test stations installed. Mount at 6'-0" AFF
in main corridor adjacent to area served. Label as directed by the University Project Manager.

7. All shielded wiring to be bonded together at each device and insulated from contact with

the conduit or box.
8. All equipment and associated wiring removed from service will be returned to the University
Project Manager for proper disposal.

9. Avoid locating detectors above countertops and/or shelving.
10.  Locate detectors at least eight feet from supply or return air diffusers.
11.  Use fixed heat detectors near autoclaves and steam sterilizers.

12.  Mount remote lights for room detectors above door to corridor, centered.

Construction Requirements:

1. Integrity of Structure: Do not drill or pierce structural members without prior approval from the
University Project Manager and Structural Engineer.
2. Penetration of Walls, Etc.: Fire caulks or seal all penetrations made through walls, floors, and

ceilings around the conduit. Maintain the integrity of fire ratings within the structure. Where
visible, paint to match surface.

3. Wherever possible, install conduits and raceways in a concealed manner, except at surface-
mounted cabinets.
4. Access to Existing Facilities: Install all conduit and pull boxes to maintain or provide access

to existing valves; covers to existing pull boxes; wire ways or access doors; electrical outlets;
switches; motors, etc.
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5. Support bridle rings/”J” Hooks independently from structure, may have separate point
of attachment to cable tray.
6. No other wiring or systems to be installed with fire alarm.

M.  Prior to start of construction, disable existing fire alarm devices, as necessary. A minimum of two
working days notice, prior to construction, shall be coordinated through the University Project Manager.

33 TESTING, CLEANING AND CERTIFICATION

A. When installation is complete, system shall be tested in accordance with NFPA72 requirements.
A representative of the system manufacturer shall submit a written report of the findings to the A/E
with copy of to the FD. System testing shall include, at the least, verifying the following:

1. The functional operation of each re-settable initiating device (manual stations, detectors, etc.) and
circuit.
2. All notification appliances shall be tested for a minimum of ten minutes under normal alarm
conditions.

The functional operation of each and every alarm device and circuit.

The functional operation of each monitored device circuit.

The functional operation of each control circuit, including fan controls.

The supervision functions of each initiating, indicating, monitoring, control and supply circuit.

Control station automatic signaling.

That all software protocol, access codes and operation instructions have been supplied.

All installed or modified fire alarm systems for remodels or new projects shall be tested and

certified by a Factory Representative. Upon a system test completion a “Letter of Certification”

shall be issued to the university.

RN AW

B. All testing and verifications shall be conducted in the presence of the university Facilities Operations
Fire and Safety personnel.

C. There shall be an operational test by the FD.
3.4 COMMISSIONING (DEMONSTRATION)

A. The equipment supplier shall provide a minimum of 8 hours of system training for the university
Facilities Operations personnel training for each new system.

PART 4 — CHANGE LOG
3/8/2021 1. Updated pre-approved distributor/installer list, added FAS.
2. Added 3.1 L 7 — FACT and graphic map update requirements.

3. Corrected various section numbering.
12/29/2020 1. Updated approved installer Systems Group and added ADT.

END OF SECTION 28 31 00
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INSTALL'FROSTED
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ROOM. PRODUCT: 3M
FASARA DECORATIVE
FILM “FINE CRYSTAL".
EXISTING WINDOW
GLAZING PANEL (2)

5-0 1/2' X 33" o

STUDY CARRELL
PROVIDED BY
OWNER, TYP.

SANANMAN

UPDATE ROOM

SIGNAGE,
COORDINATE WITH )
OWNER SUPPLIER ———— _| WALL: 3 5/8" STUDS @ OFFICE

16" 0.C. 1-LAYER OF 5/8"
EA SIDE,, BRACE TO V20-2109

DECK 24" O.C. FILL
CAVITY WITH BATT
INSULATION. GYP TO

STOP 6" ABOVE CEILING
PAINT - SW7049

FLOOR PLAN - LEVEL 02 -FLOOR PLAN

2 V20-2109A AND V20-2109B

NOTE: ALL WORK ASSOCIATED WITH EXISTING ROOM V20-2109 TO BE INCLUDED IN ALT-01.
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GENERAL MECHANICAL CONTRACT REQUIREMENTS:

GENERAL:

1. UNLESS OTHERWISE NOTED, THE WORK DESCRIBED ON THE PLANS AND
SPECIFICATIONS SHALL INCLUDE THE FURNISHING AND INSTALLATION OF
ALL LABOR AND MATERIALS NECESSARY FOR COMPLETE AND OPERATIONAL
HVAC, FIRE PROTECTION AND PLUMBING SYSTEMS. CONTRACTOR SHALL
FURNISH THESE EVEN IF ITEMS REQUIRED TO ACHIEVE THIS (I.E.

OFFSETS, ISOLATION AND BALANCING DEVICES, MAINTENANCE CLEARANCES,
ETC.) ARE NOT SPECIFICALLY SHOWN.

2. DATA GIVEN ON THE DRAWINGS IS AS EXACT AS COULD BE SECURED.
ABSOLUTE ACCURACY IS NOT GUARANTEED AND THE CONTRACTOR SHALL
OBTAIN AND VERIFY EXACT LOCATIONS, MEASUREMENTS, LEVELS, SPACE
REQUIREMENTS, POTENTIAL CONFLICTS WITH OTHER TRADES, ETC. AT THE
SITE AND SHALL SATISFACTORILY ADAPT HIS WORK TO THE ACTUAL
CONDITIONS OF THE JOB.

3. THE DRAWINGS ARE DIAGRAMMATICAL IN NATURE AND SHALL NOT BE SCALED.
THEY SHOW CERTAIN PHYSICAL RELATIONSHIPS WHICH MUST BE ESTABLISHED
WITHIN THE DIVISION 21,22 AND 23 WORK AND ITS INTERFACE WITH OTHER
WORK. ESTABLISHING THIS RELATIONSHIP IN THE FIELD IS THE EXCLUSIVE
RESPONSIBILITY OF THE CONTRACTOR. THIS DIVISION SHALL COORDINATE
ITS WORK WITH ALL DIVISIONS OF THE WORK AND ADJUST ITS WORK AS
REQUIRED BY THE ACTUAL CONDITIONS OF THE PROJECT.

A. THE CONTRACTOR SHALL VISIT THE SITE BEFORE SUBMITTING A BID
TO BECOME THOROUGHLY FAMILIAR WITH THE ACTUAL CONDITIONS OF
THE PROJECT. NO EXTRAS WILL BE ALLOWED DUE TO LACK OF
KNOWLEDGE OF EXISTING CONDITIONS.

B. CERTAIN SYSTEMS REQUIRE ENGINEERING OF INSTALLATION DETAILS
BY CONTRACTOR. UNLESS FULLY DETAILED IN THE CONTRACT
DOCUMENTS, SUCH ENGINEERING IS THE EXCLUSIVE RESPONSIBILITY
OF THE CONTRACTOR.

C.IT IS THE CONTRACTOR'S RESPONSIBILITY TO DETERMINE WHERE
CLEARANCES ARE LIMITED, AND WHERE INSTALLATION DRAWINGS OR
SCHEMATICS, "CONSTRUCTION DRAWINGS", OR COORDINATION DRAWINGS
MAY BE REQUIRED IN ACCORDANCE WITH, OR IN EXCESS OF, THOSE
REQUIRED BY THE SPECIFICATIONS. THE CONTRACTOR SHALL PREPARE
ALL SUCH COORDINATION DRAWINGS AS PART OF THE BASE CONTRACT.
SUCH DRAWINGS MAY BE SUBMITTED TO THE ARCHITECT/ENGINEER FOR
RECORD AND COMMENT. ANY WORK INSTALLED WITHOUT APPROVED
COORDINATION DRAWINGS IS DONE AT THE CONTRACTOR'S RISK.

4. THESE NOTES ONLY SUPPLEMENT, AND DO NOT REPLACE, THE
SPECIFICATIONS.

5. DEFINITIONS AND TERMINOLOGY

A. THE DEFINITIONS OF DIVISION 1 AND THE GENERAL CONDITIONS OF THIS
SPECIFICATION ALSO APPLY TO THE DIVISION 21,22 AND 23 CONTRACT
DOCUMENTS.

B. "CONTRACT DOCUMENTS" CONSTITUTE THE DRAWINGS, SPECIFICATIONS,
GENERAL CONDITIONS, PROJECT MANUALS, ETC., PREPARED BY ENGINEER
(OR OTHER DESIGN PROFESSIONAL IN ASSOCIATION WITH ENGINEER) FOR
CONTRACTOR'S BID OR CONTRACTOR'S NEGOTIATIONS WITH THE OWNER.
THE DIVISION 21,22 AND 23 DRAWINGS AND SPECIFICATIONS PREPARED BY
THE ENGINEER ARE NOT CONSTRUCTION DOCUMENTS.

C. "CONSTRUCTION DOCUMENTS", "CONSTRUCTION DRAWINGS", AND
SIMILAR TERMS FOR DIVISION 21,22 AND 23 WORK REFER TO INSTALLATION
DIAGRAMS, SHOP DRAWINGS AND COORDINATION DRAWINGS PREPARED
BY THE CONTRACTOR USING THE DESIGN INTENT INDICATED ON THE
ENGINEER'S CONTRACT DOCUMENTS. THESE SPECIFICATIONS DETAIL
THE CONTRACTOR'S RESPONSIBILITY FOR "ENGINEERING BY
CONTRACTOR" AND FOR PREPARATION OF CONSTRUCTION DOCUMENTS.

D. "(N)" INDICATES "NEW" EQUIPMENT TO BE PROVIDED UNDER THIS
CONTRACT.

E. "(E)" INDICATES "EXISTING" EQUIPMENT ON SITE WHICH MAY OR
MAY NOT NEED TO BE RELOCATED AS A PART OF THIS WORK.

F."(R)" INDICATES EXISTING EQUIPMENT TO BE RELOCATED AS PART OF
THIS WORK.

G. "FURNISH" MEANS TO "SUPPLY" AND USUALLY REFERS TO AN ITEM OF
EQUIPMENT.

H. "INSTALL" MEANS TO "SET IN PLACE, CONNECT AND PLACE IN FULL
OPERATIONAL ORDER".

I. "PROVIDE" MEANS TO "FURNISH AND INSTALL".

J. "EQUIVALENT" MEANS "MEETS THE SPECIFICATIONS OF THE
REFERENCE PRODUCT OR ITEM IN ALL SIGNIFICANT ASPECTS."
SIGNIFICANT ASPECTS SHALL BE AS DETERMINED BY THE
ARCHITECT/ENGINEER.

K. "WORK BY OTHER(S) DIVISIONS"; "RE: XX DIVISION", AND SIMILAR
EXPRESSIONS MEANS WORK TO BE PERFORMED UNDER THE CONTRACT
DOCUMENTS, BUT NOT NECESSARILY UNDER THE DIVISION OR SECTION
OF THE WORK ON WHICH THE NOTE APPEARS. IT IS THE
CONTRACTOR'S SOLE RESPONSIBILITY TO COORDINATE THE WORK OF
THE CONTRACT BETWEEN HIS/HER SUPPLIERS, SUBCONTRACTORS AND
EMPLOYEES. IF CLARIFICATION IS REQUIRED, CONSULT
ARCHITECT/ENGINEER BEFORE SUBMITTING BID.

L. BY INFERENCE, ANY REFERENCE TO A "CONTRACTOR" OR "SUB-
CONTRACTOR" MEANS THE ENTITY WHICH HAS CONTRACTED WITH THE
OWNER FOR THE WORK OF THE CONTRACT DOCUMENTS.

M. "ENGINEER" MEANS THE DESIGN PROFESSIONAL FIRM WHICH HAS
PREPARED THESE CONTRACT DOCUMENTS. ALL QUESTIONS,
SUBMITTALS, ETC. OF THIS DIVISION SHALL BE ROUTED THROUGH THE
ARCHITECT TO THE ENGINEER (THROUGH PROPER CONTRACTUAL
CHANNELS).

EXISTING BUILDING:

1. THE CONTRACTOR'S ATTENTION IS CALLED TO THE FACT THAT THE EXISTING
BUILDING WILL BE OCCUPIED BY THE OWNER DURING CONSTRUCTION.
CONTINUED OPERATION OF THE FACILITY SHALL NOT BE HINDERED BY THIS
WORK. THE CONTRACTOR SHALL ACCOUNT FOR ALL ADDITIONAL COSTS WHICH
MAY BE INCURRED BY HIM DUE TO THE DIFFICULTY OF WORKING OVER AND
AROUND EMPLOYEES, DESKS, EQUIPMENT, ETC.; AND DUE TO THE HOURS OF
THE DAY IN WHICH AN AREA MAY BE AVAILABLE WHEN SUBMITTING HIS BID.

2. MAINTAIN A MARK-UP SET OF DRAWINGS WHICH INDICATE VARIATIONS IN
THE ACTUAL INSTALLATION FROM THE ORIGINAL DESIGN. SURRENDER
DRAWINGS TO OWNER UPON COMPLETION.

3. ALL CAPACITIES ARE SCHEDULED AT JOBSITE ALTITUDE OF 5300 FT. ABOVE
SEA LEVEL.

4. COORDINATE ALL PENETRATIONS OF THE FLOOR SLAB PRIOR TO COMMENCING

WORK UTILIZE X-RAY AND VISUAL INVESTIGATION OF EXISTING CONDITIONS AS
REQUIRED PRIOR TO DRILLING OR CUTTING. COORDINATE ALL NEW
PENETRATIONS WITH OTHER DIVISIONS OF THE WORK. ALL CONTRACTORS ARE
INDIVIDUALLY RESPONSIBLE FOR ALL PENETRATIONS REQUIRED BY THEIR
DIVISIONS.

ELECTRICAL COORDINATION:

1. VERIFY THE ELECTRICAL SERVICE PROVIDED BY THE ELECTRICAL
CONTRACTOR BEFORE ORDERING ANY MECHANICAL EQUIPMENT REQUIRING
ELECTRICAL CONNECTIONS.

2. PROVIDE PREMIUM EFFICIENCY MOTORS WITH 1.15 SERVICE FACTOR ON ALL
EQUIPMENT, MOTORS SHALL BE CAPABLE OF OPERATING CONTINUOUSLY AT
105°F UNDER JOBSITE CONDITIONS AND ALTITUDE.

3. UNLESS NOTED OTHERWISE, ALL MECHANICAL EQUIPMENT SHALL BE
PROVIDED WITH HOA SWITCH AND STARTER COMPATIBLE WITH EQUIPMENT
AND BMS SYSTEM. STARTERS SHALL BE PROVIDED BY DIVISION 21,22 AND 23
UNLESS IN A MOTOR CONTROL CENTER. ALL DISCONNECTS SHALL BE
FURNISHED BY DIVISION 26.

4. THE ELECTRICAL POWER FOR CERTAIN EQUIPMENT PROVIDED UNDER
DIVISION 21,22 AND 23 HAS NOT BEEN SPECIFICALLY INDICATED ON THE
ELECTRICAL DRAWINGS AND MUST BE PROVIDED BY AND FIELD
COORDINATED BY THE DIVISION 21,22 AND 23 TRADE REQUIRING SUCH
POWER.

SUFFICIENT POWER FOR THIS PURPOSE SHALL BE FURNISHED AS "SPARE",
DEDICATED CIRCUIT CAPACITY IN DIVISION 26'S PANELBOARDS. ALL WIRING,
CONDUIT AND ELECTRICAL DEVICES DOWNSTREAM OF THE PANELBOARDS IS
THE RESPONSIBILITY OF THE DIVISION 21,22 AND 23 TRADE REQUIRING THE
POWER UNLESS OTHERWISE SHOWN ON THE ELECTRICAL DRAWINGS.

SUCH EQUIPMENT IS HEREBY DEFINED AS:

A. ELECTRICAL HEAT TRACE. REQUIRED HEAT TRACE LOCATIONS,
CAPACITIES AND SPECIFICATION ARE SHOWN OR INDICATED ON THE
DRAWINGS. REFER TO SPECIFICATIONS FOR ADDITIONAL INFORMATION.

B. FIRE PROTECTION AIR COMPRESSORS, DRY-PIPE CONTROL PANELS AND
VALVES. REQUIRED CONNECTIONS ARE INCLUDED IN THE DIVISION 21
WORK, AND WILL BE SHOWN BY THAT CONTRACTOR'S ENGINEERED
SYSTEM DESIGN DRAWINGS.

(1) PRE-ACTION SYSTEM INITIATION SIGNALS (SUCH AS SMOKE
DETECTORS, OR GENERAL ALARM CONDITIONS IN A PRE-ACTION
ZONE) SHALL BE PROVIDED UNDER DIVISION 28 FIRE-ALARM WORK.

(2) DIVISION 21 SHALL PROVIDE PRE-ACTION CONTROL PANEL
AND INTERCONNECTION BETWEEN NEAREST SUITABLE FIRE ALARM
PANEL AND LOCATION OF PRE-ACTION VALVE(S).

(3) DIVISION 28 SHALL PROVIDE INTERCONNECTION BETWEEN FIRE
COMMAND CENTER ALARM PANEL (PROVIDED UNDER DIVISION 28)
AND REMOTE COMMUNICATION FIRE ALARM PANEL (PROVIDED
UNDER DIVISION 28).

C. TEMPERATURE CONTROL PANELS, CONTROL AIR COMPRESSORS AND
LINE VOLTAGE POWER FOR 24V CONTROL TRANSFORMERS. REQUIRED
CONNECTION ARE INCLUDED IN DIVISION 230900 AND WILL BE SHOWN
BY THAT CONTRACTOR'S CONTROL SUBMITTAL DRAWINGS.

D. IT IS NOT PERMISSIBLE TO UTILIZE "SPARE" POWER FROM ADJACENT
POWER CIRCUITS TO SERVE ANY OF THE ABOVE LOADS. ALL POWER
MUST COME FROM DEDICATED CIRCUITS.

5. SMOKE DETECTORS:

FOR AIR HANDLING UNITS AND AIR SYSTEMS WITH A CAPACITY EXCEEDING
2000 CFM, PROVIDE UL LISTED SMOKE DETECTORS IN RETURN AIR SYSTEMS
IN ACCORDANCE WITH THE INTERNATIONAL MECHANICAL CODE AND
ELSEWHERE AS SHOWN ON THE DRAWINGS.

SMOKE DETECTORS WILL BE FURNISHED AND SET IN PLACE UNDER THIS
DIVISION. DETECTORS WILL BE WIRED UNDER DIVISION 28. SMOKE
DETECTORS MUST BE OF THE SAME MANUFACTURER, AND COMPATIBLE WITH
THE FIRE FLARM SYSTEM PROVIDED UNDER DIVISION 28 (IF APPLICABLE).

CONNECT RELAY(S) TO FAN CONTROL CIRCUIT TO STOP FAN WHEN SMOKE IS
DETECTED.

INSTALLATION:

1. SUSPEND EACH TRADE'S WORK SEPARATELY FROM THE STRUCTURE.
DUCTWORK SHALL BE HELD TIGHT TO STRUCTURE EXCEPT WHERE
OTHERWISE SHOWN.

2. INSTALL ALL EQUIPMENT AND MATERIALS IN ACCORDANCE WITH
MANUFACTURER'S RECOMMENDATIONS UNLESS SPECIFICALLY INDICATED
OTHERWISE OR WHERE LOCAL CODES OR REGULATIONS TAKE PRECEDENCE.

3. PROVIDE MANUFACTURER'S RECOMMENDED SERVICE CLEARANCE AROUND
ALL EQUIPMENT REQUIRING SAME.

4. PROVIDE FOR SAFE CONDUCT OF THE WORK, CAREFUL REMOVAL AND

DISPOSITION OF MATERIALS AND PROTECTION OF PROPERTY WHICH IS TO
REMAIN UNDISTURBED.

5. PROVIDE ACCESS DOORS FOR ALL EQUIPMENT, VALVES, CLEANOUTS,
ACTUATORS AND CONTROLS WHICH REQUIRE ACCESS FOR ADJUSTMENT OR
SERVICING AND WHICH ARE LOCATED IN OTHERWISE INACCESSIBLE
LOCATIONS.

A. FOR EQUIPMENT LOCATED IN "ACCESSIBLE LOCATIONS" SUCH AS LAY-IN
CEILINGS: LOCATE EQUIPMENT TO PROVIDE ADEQUATE SERVICE
CLEARANCE FOR NORMAL MAINTENANCE WITHOUT REMOVING
ARCHITECTURAL, ELECTRICAL OR STRUCTURAL ELEMENTS SUCH AS THE
CEILING SUPPORT SYSTEM, ELECTRICAL FIXTURES, ETC. "NORMAL
MAINTENANCE" INCLUDES, BUT IS NOT LIMITED TO:FILTER CHANGING;
GREASING OF BEARINGS; USING P/T PORTS FOR PRESSURE OR
TEMPERATURE MEASUREMENTS; SERVICING CONTROL VALVES AND
SERVICING CONTROL PANELS.

6. ISOLATE ALL PRESSURIZED PIPE (WATER, ETC.) AT EACH RISER, BRANCH,
PIECE OF EQUIPMENT, AND AREA SERVED.

7. NO DOMESTIC WATER, CHILLED WATER, OR HEATING WATER LINES SHALL BE

LOCATED EXPOSED IN FINISHED SPACES OR BELOW THE BUILDING SLAB
UNLESS SHOWN OTHERWISE ON THE DRAWINGS.

8. WARRANTY: AT A MINIMUM, THE ENTIRE MECHANICAL SYSTEM SHALL BE

WARRANTED AGAINST DEFECTS IN MATERIALS AND WORKMANSHIP FOR A
PERIOD OF ONE (1) YEAR AFTER ACCEPTANCE OF THE SYSTEM BY THE
OWNER. REFER TO INDIVIDUAL SPECIFICATION SECTIONS FOR SPECIFIC
WARRANTY REQUIREMENTS.

6.

8.

9.

DUCTWORK INSTALLATION:

. SEAL ALL SEAMS (LONGITUDINAL AND TRANSVERSE) AIR TIGHT WITH SEALANT PER

SPECIFICATIONS.

. DUCT DIMENSIONS ARE INSIDE CLEAR.
. DIFFUSER NECK SIZE IS SAME AS FLEXIBLE DUCT SIZE.

. UNLESS OTHERWISE NOTED, ALL CHANGES IN DIRECTION SHALL BE MADE WITH

RADIUS ELBOWS WITH RADIUS TO CENTERLINE EQUAL TO 1.5 DUCT WIDTH.

. WHERE REQUIRED FOR SPACE CONSTRAINTS, PROVIDE MITERED ELBOWS WITH

TURNING VANES AS FOLLOWS:

A. FOR DUCT WIDTHS OF 36" OR LESS, PROVIDE MANUFACTURED SINGLE
WIDTH TURNING VANES, WITH NO TRAILING EDGES AND SPACING IN
ACCORDANCE WITH SMACNA DUCT CONSTRUCTION STANDARDS FOR
"STANDARD SPACING".

B. USE DOUBLE THICKNESS (AIRFOIL) BLADES WITHOUT TRAILING EDGES
FOR DUCT WIDTHS GREATER THAN 36"

ALL FLEXIBLE DUCTS SHALL NOT BE LESS THAN 4', OR MORE THAN 10" IN
LENGTH. INSTALL FLEXIBLE DUCTWORK SUCH THAT:

A. MINIMUM OVERALL LENGTH OF 3D, STRAIGHT INTO NECK OF DIFFUSER.
B. MAXIMUM OF 135° OF TOTAL TURNING IN ENTIRE LENGTH OF FLEXIBLE DUCT.
C. MINIMUM TURNING RADIUM OF R = 1.5D.
D. WHERE:
* D = FLEXIBLE DUCT DIAMETER
* R = RADIUS OF TURN AS MEASURED TO CENTERLINE OF DUCT.
BRANCH LINES:
A. MAKE ALL TAPS TO ROUND DUCTWORK WITH CONICAL TEES.

B. MAKE ALL TAPS TO RECTANGLE DUCTWORK WITH 45° ENTRY OR CONICAL
SPIN IN TO ROUND.

C. INCLUDE DAMPERS AT ALL BRANCH LINES.
GREASE DUCTS:
A. INSTALL AND SLOPE PER BUILDING CODE REQUIREMENTS. IF PERMITTED BY
CODE, PROVIDE COLLECTION RESERVOIRS AS REQUIRED FOR LONG HORIZONTAL
RUNS.

B. WRAP IN TWO HOUR RATED FIRE WRAP. COORDINATE WITH ARCHITECTURAL
PLANS.

C. WRAP MUST BE RATED FOR 1,900° F AND HAVE A MINIMUM R VALUE OF 10.

D. WRAP MUST BE LISTED FOR ZERO CLEARANCE TO COMBUSTIBLES.

10. DUCT SIZES NOT CALLED OUT SHALL BE DETERMINED BASED ON 0.08" S.P. LOSS

11.

12.

OR LESS PER 100 FT. OF LENGTH.

ASSUME ROUND OR OVAL DUCTS IN EXPOSED AREAS.

INCLUDE DAMPERS AT ALL BRANCH LINES, WHERE SHOWN ON THE DRAWINGS, AND
WHERE OTHERWISE REQUIRED FOR BALANCING.

PIPE INSTALLATION:

. ALL PIPING SHALL BE ADEQUATELY SUPPORTED FROM THE BUILDING

STRUCTURE TO PREVENT SAGGING, POCKETING, SWAYING OR DISPLACEMENT BY
MEANS OF HANGERS AND SUPPORTS. PIPING IS NOT TO BE SUPPORTED BY
EQUIPMENT.

. USE DIELECTRIC WATERWAY FITTINGS WHERE DISSIMILAR METALS ARE CONNECTED.

. PROVIDE MANUAL AIR VENTS AND CAPPED HOSE-END DRAINS WITH ISOLATION

VALVES AT PIPING HIGH AND LOW POINTS.

. WELD PIPE IN ACCORDANCE WITH APPLICABLE CODES AND STANDARDS.

WELDERS SHALL BE CERTIFIED FOR TYPE OF WORK BEING PERFORMED.

. FLUSH OUT PIPING AND REMOVE CONTROL DEVICES BEFORE PERFORMING

PRESSURE TEST. DO NOT USE PIPING SYSTEM VALVES TO ISOLATE SECTIONS
WHERE TEST PRESSURE EXCEEDS VALVE PRESSURE RATING. PRESSURIZE
PIPING AT 100 PSIG. IF LEAKAGE IS OBSERVED OR IF TEMPERATURE
COMPENSATED PRESSURE DROP EXCEEDS 1% OF TEST PRESSURE, REPAIR LEAKS
AND RETEST. DO NOT USE AIR PRESSURE TO TEST PLASTIC PIPE.

. PIPING SIZES SHALL BE BASED ON 2' OR LESS HEAD LOSS PER 100 FEET OF

LENGTH. VELOCITIES SHALL NOT EXCEED 10 FEET PER SECOND.

. INSTALL ALL PIPING TO ALLOW FOR EXPANSION AND CONTRACTION WITHIN THE

PIPING SYSTEM. ENSURE ALL REQUIRED PIPE EXPANSION WILL OCCUR IN THE PROPER
DIRECTION AND SEGMENT OF PIPE. PROPERLY ANCHOR (RE: SPECIFICATIONS) ALL
PIPING REQUIRING EXPANSION/CONTRACTION ISOLATION. COORDINATE PIPE
EXPANSION/CONTRACTION TO PREVENT DAMAGE TO ANY AND ALL BUILDING
COMPONENTS.

. PROVIDE ISOLATION VALVES AT EVERY HYDRONIC BRANCH LINE.

CUTTING, PATCHING AND DEMOLITION:

. KEEP DEMOLITION & CUTTING TO MINIMUM REQUIRED FOR PROPER

EXECUTION OF WORK.

. BE RESPONSIBLE FOR ALL CUTTING AND PATCHING NECESSARY FOR THE

COMPLETION OF THE WORK.

. NO CUTTING (NOT SHOWN ON THE CONTRACT DOCUMENTS) SHALL BE DONE

WITHOUT THE APPROVAL OF THE ARCHITECT AS TO LOCATIONS, METHOD AND
EXTENT OF THE CUTTING.

. REPAIR ALL ACCIDENTAL OR INTENTIONAL DAMAGE TO MATCH EXISTING

CONSTRUCTION WITH NO NOTICEABLE DIFFERENCE IN CONTINUITY,
APPEARANCE OR FUNCTION.

. ALL "CAPPED" SANITARY AND VENT LINES SHALL BE RECONNECTED OR RE-

ROUTED AS NECESSARY TO PREVENT "DEAD-ENDS" IN THE PIPING. ALL
PIPING SHALL DRAIN TO ACTIVE SANITARY WASTE LINES AND ALL BRANCHES
WITH TRAPS SHALL BE ADEQUATELY VENTED.

GENERAL PLUMBING CONTRACT REQUIREMENTS:

. THE GENERAL MECHANICAL REQUIREMENTS PERTAIN TO THE WORK OF THIS

DIVISION.

. PREPARE SHOP DRAWINGS OF ALL NEW WORK (INCLUDING SLEEVE LOCATIONS)

TO VERIFY LOCATIONS AND COORDINATION OF WORK BETWEEN TRADES PRIOR
TO INSTALLATION.

. ALL DRAIN GRATES, CLEANOUT COVERS, AND OTHER FINISHED, EXPOSED

COMPONENTS SHALL BE PROTECTED FROM DAMAGE. DAMAGED COMPONENTS
SHALL BE REPLACED BY CONTRACTOR AT NO ADDITIONAL COST TO THE
CONTRACT.

. COORDINATE ROUTING OF ALL PLUMBING PIPING BELOW SLAB WITH

STRUCTURAL GRADE BEAMS, TIE BEAMS, ETC. ALLOW FOR REROUTING OF
PIPING AS REQUIRED.

. ALL REQUIRED OPENINGS IN CONCRETE BEAMS AND STRUCTURAL WALLS ARE

TO BE ACCOMPLISHED USING SLEEVES PROPERLY SIZED FOR THE PIPE THEY
SERVE. CORE DRILLING IN BEAMS IS NOT ALLOWED. CORE DRILLING IN
PANS IS ALLOWED UPON PRIOR APPROVAL OF ARCHITECT AND STRUCTURAL
ENGINEER.

. NO DOMESTIC WATER LINES SHALL BE LOCATED EXPOSED IN FINISHED

SPACES OR BELOW THE BUILDING SLAB UNLESS SHOWN OTHERWISE ON THE
DRAWINGS.

. WHERE SHOWN, MINIMIZE THE NUMBER OF JOINTS ON ANY PRESSURIZED

PIPING BELOW CONCRETE SLABS. ALL BELOW GRADE PIPING TO BE
PRESSURE TESTED AND WITNESSED BY ARCHITECT BEFORE BACKFILLING.

. ALL CLEANOUTS FOR HORIZONTAL STORM DRAINAGE SYSTEM SHALL BE PIPE

SIZE OR MAXIMUM 6" FOR LARGER PIPE.

. INADDITION TO THE CLEANOUT LOCATIONS SHOWN ON DRAWINGS, PROVIDE A

ADDITIONAL CLEANOUTS AT:
A. ALL UPPER TERMINALS.

B. EACH RUN OF PIPING WHICH IS MORE THAN 100 FEET IN LENGTH OR
FRACTION THEREOF.

C. HORIZONTAL LINES 5 FEET OR MORE.

D. HORIZONTAL LINES FOR EACH AGGREGATE CHANGE OF DIRECTION
EXCEEDING 135 DEGREES.

E. AT THE BASE OF ALL WASTE AND VENT RISERS. ALL VERTICAL
CLEANOUTS SHALL BE SIZED TO ACCOMMODATE THE LARGEST PIPE ON
THAT BRANCH LINE, BUT NEVER LARGER THAN 4".

10. NO GAS LINES SHALL BE LOCATED BELOW BUILDING SLAB. ALL GAS PIPING

11

IN AIR PLENUMS TO BE WELDED.

. PROVIDE ISOLATION VALVES ON ALL PIPING SERVING HOSE BIBBS.

12. ANY ELECTRICAL SPACE NOT CONSTRUCTED WITH A SUB-ROOF WHICH MAY

HAVE PLUMBING PIPING AT THE CEILING OF THESE SPACES SHALL HAVE A
DRIP PAN INSTALLED BELOW THE PIPING. DRIP PANS SHALL BE 1.5 TIMES
THE WIDTH OF THE PIPING SERVED WITH A MINIMUM OF 2" HIGH SIDES.
DRIP PANS SHALL BE SUSPENDED FROM THE PIPING SERVED AND SHALL
SLOPE AT A MINIMUM 1/8"/FT. DRIP PANS SHALL DISCHARGE WITH MIN.
1-1/2" DR TO FLOOR DRAINS.

A. DO NOT LOCATE PIPING DIRECTLY ABOVE ANY ELECTRICAL EQUIPMENT
IN ELECTRICAL ROOMS.

13. MAINTAIN DESIGNATED PLUMBING FIXTURE HEADER SIZE FOR FULL BANK OF

1.

FIXTURES.

STRUCTURE:

. DO NOT PENETRATE STRUCTURAL MEMBERS. ALL EQUIPMENT SUPPORTS SHALL

BE ATTACHED TO THE LOAD BEARING MEMBERS OF STRUCTURAL ELEMENTS.
DO NOT OVER-STRESS ANY STRUCTURAL MEMBERS. CONTACT STRUCTURAL
ENGINEER FOR ALLOWABLE LOADS FOR SPECIFIC MEMBERS.

. DO NOT UTILIZE POWER DRIVEN ANCHORS FOR ANY LOCATIONS WHICH

REQUIRE THE LOAD TO BE HELD IN TENSION. SEE STRUCTURAL DIVISION
FOR ADDITIONAL RESTRICTIONS.

. SEE ALSO STRUCTURAL DIVISION FOR ACCEPTABLE ANCHORING AND SUPPORT

MEANS, METHODS, AND LOCATIONS.

. PROVIDE FLEXIBLE CONNECTORS, EXPANSION LOOPS, EXPANSION JOINTS,

ADDITIONAL FITTINGS OR EQUIVALENT TO ACCOMMODATE THE THERMAL
EXPANSION OF THE BUILDING THROUGH STRUCTURAL EXPANSION JOINTS.
PROVIDE SUCH FITTING AT EVERY PIPE, DUCT, CONDUIT, ETC. CROSSING
OF A STRUCTURAL EXPANSION JOINT.

CONSTRUCTION VENTILATION:

WHERE EXISTING OR NEW MECHANICAL SYSTEMS ARE USED FOR TEMPORARY
VENTILATION OR CLIMATE CONTROL, MECHANICAL EQUIPMENT INSTALLER
SHALL PROVIDE CONSTRUCTION FILTERS, MAINTAIN EQUIPMENT, AND CLEAN,
ADJUST AND PUT IN NEW CONDITION BEFORE BUILDING OCCUPANCY. PARTS
AND LABOR WARRANTY SHALL NOT BE CONSIDERED TO START UNTIL
ACCEPTANCE OF SYSTEM BY OWNER.

. PROVIDE CONSTRUCTION FILTERS INSTALLED AT ALL AIR MOVING DEVICES

THROUGHOUT THE CONSTRUCTION. REMOVE FILTERS ONLY FOR BALANCING AND
FINAL TURNOVER. INSPECT ALL NON-CONSTRUCTION FILTERS AND REPLACE ALL
THOSE DEEMED NECESSARY BY THE ENGINEER PRIOR TO ACCEPTANCE OF THE
SYSTEM BY THE OWNER.

FIRE PROTECTION NOTES:

1. FIRE PROTECTION NOTES

A. SUBMIT SHOP DRAWINGS SHOWING PROPOSED LAYOUT OF FIRE PROTECTION
SYSTEM. DRAWINGS SHALL SHOW ACTUAL EQUIPMENT TO BE USED,
DIMENSIONS AND HYDRAULIC CALCULATIONS. SHOP DRAWINGS SHALL BE
APPROVED BY THE LOCAL AUTHORITY HAVING JURISDICTION PRIOR TO
SUBMITTAL TO ENGINEER OR ARCHITECT.

B. SHOW THE CONNECTING MAIN AND BRANCH PIPE SIZES FOR ALL RELOCATED
EXISTING SPRINKLER HEADS.

C. CONFORM TO HAZARD OCCUPANCY REQUIREMENTS OF NFPA 13.

. THE ENTIRE BUILDING SHALL BE SERVED BY A WET PIPE TYPE FIRE SPRINKLER

SYSTEM. COORDINATE ELECTRICAL, FIRE PROTECTION AND MECHANICAL SPACE
REQUIREMENTS CAREFULLY BEFORE PROCEEDING WITH INSTALLATION.

. EXTEND THE EXISTING SPRINKLER SYSTEM, RELOCATE EXISTING AND ADD NEW

SPRINKLER HEADS IN ACCORDANCE WITH NFPA 13, ALL APPLICABLE CODES
AND ORDINANCES AND PROJECT REQUIREMENTS TO COMPLETELY PROTECT THE
NEW WORK.

. SYSTEM SHALL BE INSTALLED COMPLETE AND OPERATIONAL, INCLUDING WATER

FLOW INDICATOR, CONNECTIONS TO EXISTING ALARM, DRAIN PIPING,
IDENTIFICATION SIGNS, ETC.

. WORK SHALL BE PERFORMED BY A QUALIFIED FIRE SPRINKLER INSTALLER WITH A

MINIMUM OF (5) FIVE YEARS EXPERIENCE IN SIMILAR INSTALLATIONS.

. COORDINATE ALL WORK WITH ALL OTHER TRADES.

. SUPPLY OWNER AN EXTRA STOCK OF SIX SPRINKLER HEADS (6), THREE (3) OF

EACH TYPE, AND A SPRINKLER WRENCH.

. PROVIDE TEMPORARY FIRE SUPPRESSION COVERAGE DURING CONSTRUCTION

INCLUDING MODIFICATIONS TO EXISTING SYSTEM AND ADDITION OF UP-TURNED

SPRINKLER HEADS AS REQUIRED BY BUILDIUNG CODE, NFPA, AND OWNER.

FIRE STOPPING:

. FIRE STOPPING REQUIREMENT: PENETRATIONS THROUGH RATED WALLS AND

FLOORS SHALL BE SEALED WITH A MATERIAL CAPABLE OF PREVENTING THE

PASSAGE OF FLAMES AND HOT GASSES WHEN SUBJECTED TO THE REQUIREMENTS

OF THE TEST STANDARD SPECIFIC FOR FIRE STOPS ASTM-E-814. ACCEPTANCE

MATERIALS NCLUDE: DOW CORNING RTV FIRE STOP FOAM FOR BARE PIPE, METAL

CONDUIT, AND ELECTRICAL CABLE; 3M FIRE DAM 21,22 AND 230 CAULK FOR BARE
PIPE, METAL CONDUIT, AND BUILDING CONSTRUCTION; GAPS 3M FS-195
INTUMESCENT STRIPS FOR INSULATED PIPES, PLASTIC PIPE OR CONDUIT, AND
ELECTRICAL CABLE.
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