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materials, appliances and equipment which may be included in the following addendum items
shall be of the same relative quality as described for similar work set forth in the general or main
specifications of which these addendum items shall be considered a part.
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considered part of the bid documents.

This Addendum consists of 31 pages.
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5/31/2021
RENEWAL

Rainforth Grau Architects

Turley and Associates

The Engineering Enterprise

1. ALL WORKMANSHIP, MATERIALS, APPLIANCES AND EQUIPMENT which may
be included in the following items shall be the same relative quantity as described
for similar work set forth in the original or main specifications of which these
Addendum items shall be considered a part.

2. ADDENDUM DRAWINGS
The following Addendum drawings modify or supplement the issued bid
documents.

AD1-MO01 REPLACEMENT TO SHEET MO.1
AD1-M1.0 REPLACEMENT TO SHEET M1.0
AD1-M2.1 REPLACEMENT TO SHEET M2.1
AD1-M5.1 REPLACEMENT TO SHEET M5.1

3. PROJECT MANUAL

A. Section 09 7200, Wall Coverings

1. Article 2.3: DELETE Paragraph B,Cork Wall Covering in its entirety.
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B. Section 26 0531, Conduit

1. DELETE section in its entirety and REPLACE with Section 26 0531 included with
this addendum.

C. Section 26 0533, Boxes

1. DELETE section in its entirety and REPLACE with Section 26 0533 included with
this addendum.

4. DRAWINGS
A. Sheet A0.1, Cover Sheet
1. Abbreviations: ADD “OL Occupancy Load” and
“OLF. Occupancy Load Factor” included for code review with DSA for project
approval. This has no construction impact.
B. Sheet A2.1.1, Demolition Floor Plan & Improvement Floor Plan
1. ADD General Note “6. Walls are 20’-0” height U.O.N.”
C. Sheet M0.1, Mechanical, Legend, Schedule & Notes

1. DELETE Sheet M0.1 in its entirety and REPLACE with Sheet AD1-M0.1 included
with this addendum.

D. Sheet M1.0, Overall Mechanical Floor Plan

1. DELETE Sheet M1.0 in its entirety and REPLACE with Sheet AD1-M1.0 included
with this addendum.

E. Sheet M2.1, Mechanical Floor Plan

1. DELETE Sheet M2.1 in its entirety and REPLACE with Sheet AD1-M2.1 included
with this addendum.

F. Sheet M5.1, Mechanical Details & Schematic

1. DELETE Sheet M5.1 in its entirety and REPLACE with Sheet AD1-M5.1 included
with this addendum.

***END OF ADDENDUM * * *
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PART 1 - GENERAL
1.1 SUMMARY

A. Work included: Labor, materials and equipment necessary to complete the
installation required for the item specified under this Division, including but not limited
to:

1. Electrical metallic tubing and fittings.
2. Flexible metallic conduit and fittings.
3. Miscellaneous conduit fittings and products.

B. Related work: Consult all other Sections, determine the extent and character of
related work and properly coordinate work specified herein with that specified
elsewhere to produce a complete installation.

1. Division 03: Cast-in-place concrete. Protective envelope for underground
conduit installations.

2. Division 07: Sheet metal flashing and trim.

3. Division 09: Painting. Exposed conduit and other devices.

4. Division 32: Earthwork. Excavation and backfill for conduit and utilities on site.
1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards
except as otherwise shown or specified:

1. Federal Specifications (FS):

FS WW-C-563; Electrical Metallic Tubing.

FS WW-C-566; Specification for Flexible Metal Conduit.

FS WW-C-581; Specification for Galvanized Rigid Conduit.

FS W-C-1094A; Conduit and Conduit Fittings Plastic, Rigid.
2. American National Standards Institute, Inc. (ANSI):

ANSI C80.1; Rigid Steel Conduit, Zinc-Coated.

ANSI C80.3; Electrical Metallic Tubing, Zinc Coated.
3. Underwriters Laboratories, Inc. (UL):

UL 1; Flexible Metal Conduit.

UL 6; Rigid Metal Conduit.

UL 360; Liquid-Tight Flexible Steel Conduit.

UL 514B; Conduit, Tubing, and Cabile Fittings.

UL 635; Insulating Bushings.

UL 797; Electrical Metallic Tubing - Steel.

UL 1242; Intermediate Metal Conduit - Steel.



CONDUIT
SECTION 26 0531
18-1379
ADDENDUM NO. 01

4. National Electrical Manufacturer Association (NEMA):
NEMA RN1; PVC Externally coated Galvanized Rigid Steel Conduit.

1.3 SUBMITTALS

A. Submit in accordance with the requirements of Section 26 00 10: Basic Electrical
Requirements the following items:

1. Data/catalog cuts for each product and component specified herein, listing all
physical and electrical characteristics and ratings indicating compliance with all
listed standards.

2. Clearly mark on each data sheet the specific item(s) being submitted and the
proposed application.

3. Submit manufacturer's installation instruction. Provide written instructions for
raceway products requiring glues, special tools, or specific installation
techniques.

1.4 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the units specified herein shall be new
and unused, and of current manufacturer.

B. Only products and applications listed in this Section may be used on the project
unless otherwise submitted and approved.

PART 2 - PRODUCTS
21 MANUFACTURERS

A. Equal products by the following manufacturers will be considered providing that all
features of the specified product are provided:

1. Metal conduit:
a. Allied Tube and Conduit Co.

b. Triangle PWC, Inc.
c. Western Tube and Conduit Corp.
d. Spring City Electrical Manufacturing Co.
e. Occidental Coating Co. (OCAL).
f. Alflex Corp.
g. American Flexible Metal Conduit Co.
h. Anaconda.
2. Fittings:
a. Appleton Electric Co.

b. OZ/Gedney.
c. Thomas & Betts Corp.
d. Spring City Electrical Manufacturing Co.
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e. Occidental Coating Co. (OCAL).
Substitutions: Under provisions of Section 26 00 10: Basic Electrical Requirements.

ELECTRICAL METALLIC TUBING (EMT)

A

Conduit: Shall be formed of cold rolled strip steel, electrical resistance welded
continuously along the longitudinal seam and hot dip galvanized after fabrication.
Conduit shall conform to ANSI C80.3 specifications and shall meet UL requirements.

Set screw type couplings: Electroplated, steel or cast malleable iron, UL listed
concrete tight. Use set screw type couplings with four setscrews each of conduit
sizes over 2 inches. Setscrews shall be of case hardened steel with hex head and
cup point to firmly seat in wall of conduit for positive grounding.

. Set screw type connectors: Electroplated steel or cast malleable iron UL listed

concrete tight with male hub and insulated plastic throat, 150 degree C temperature
rated. Setscrew shall be same as for couplings.

Raintight couplings: Electroplate steel or cast malleable iron; UL listed raintight and
concrete tight, using gland and ring compression type construction.

Raintight connectors: Electroplated steel or cast malleable iron, UL listed raintight
and concrete tight, with insulated throat, using gland and ring compression type
construction.

FLEXIBLE METALLIC CONDUIT (FMC)

A

B.

Conduit: Shall be fabricated in continuous lengths from galvanized steel strip,
spirally wound and formed to provide an interlocking design and conforming to UL 1.

Fittings: Connectors shall be of the single screw clamp variety with steel or cast
malleable iron bodies and threaded male hubs with insulated throats. Exception:
Pressure cast screw-in connectors shall be acceptable for fixture connection in
suspended ceilings and cut-in outlet boxes within existing furred walls.

MISCELLANEOUS CONDUIT FITTINGS AND PRODUCTS

A

Watertight conduit entrance seals: Steel or cast malleable iron bodies and pressure
clamps with PVC sleeve, neoprene sealing grommets and PVC coated steel
pressure rings. Fittings shall be supplied with neoprene sealing rings between the
body and PVC sleeve.

Watertight cable sealing bushings: One piece, compression molded sealing ring with
PVC coated steel pressure disks, stainless steel sealing screws and zinc plated cast
malleable iron locking collar.

Expansion fittings: Multi-piece unit comprised of a hot dip galvanized malleable iron
or steel body and outside pressure bussing designed to allow a maximum of 4"
conduit movement (2" in either direction). Furnish with external braid tinned copper
bonding jumper. Unit shall be UL listed for wet or dry locations.

Expansion/deflection couplings: Multi-piece unit comprised of a neoprene sleeve
with internal flexible tinned copper braid attached to bronze end couplings with
stainless steel bands. Coupling shall accommodate .75-inch deflection, expansion,
or contraction in any direction, and allow 30-degree angular deflections. Flexible,
corrosion-resistant, watertight, moisture and heat resistant molded rubber jacket and
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stainless steel jacket clamps. Unit shall comply with UL467 and UL514.
Manufacturer shall be OZ/Gedney Type DX, Steel City Type EDF or equal.

. Fire rated penetration seals:

1. UL building materials directory classified.

2. Conduit penetrations in fire rated separation shall be sealed with a UL classified
fill, void or cavity material.

3. The fire rated sealant material shall be the product best suited for each type of
penetration, and may be a caulk, putty, composite sheet or wrap/strip.

Standard products not herein specified:

1. Provide listing of standard electrical conduit hardware and fittings not herein
specified for approval prior to use or installation, i.e. locknuts, bushings, etc.

2. Listing shall include manufacturers name, part numbers, and a written description
of the item indicating type of material and construction.

3. Miscellaneous components shall be equal in quality, material, and construction to
similar items herein specified.

PART 3 - EXECUTION
EXAMINATION

3.1

3.2

3.3

A

Contractor shall thoroughly examine site conditions for acceptance of conduit system
installation to verify conformance with manufacturer and specification tolerances. Do
not commence with installation until all conditions are made satisfactory.

APPLICATION

A

Electrical metallic tubing (EMT): Shall be used exposed or concealed for interior
electrical feeders 4" and smaller, interior power and lighting branch circuits and low
tension distribution system where run above suspended ceilings, in concrete slabs
and walls not in contact with earth; in stud walls, furred spaces and crawl spaces.
EMT shall not be installed exposed below 6 feet above the finish floor except within
electrical, communication or signal rooms or closets.

Flexible metallic conduit (FMC): Shall be used only in dry locations for connections
from an adjacent outlet box or conduit to all motors, transformers, vibrating
equipment or machinery, controllers, solenoid valves, float and flow switches or
similar devices, and to lighting fixtures installed in suspended ceilings, minimum
sizes shall be 3/4" U.O.N.

PREPARATION
A. Locations of conduit runs shall be planned in advance of the installation and

coordinated with ductwork, plumbing, ceiling and wall construction in the same areas
and shall not unnecessarily cross other conduits or pipe, nor prevent removal of
ceiling tiles or panels, nor block access to mechanical or electrical equipment.

Where practical, install conduits in groups in parallel vertical or horizontal runs and at
elevations that avoid unnecessary offsets.
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All conduits shall be run parallel or at right angles to the centerlines of columns and
beams, whether routed exposed, concealed above suspended ceiling or in concrete
slabs.

Conduits shall not be placed closer than 12 inches to a flue, parallel hot water, steam
line or other heat producing source or three inches from such lines when crossing
perpendicular to the runs.

Exposed conduit installation shall not encroach into the ceiling height headroom of
walkways, or doorways. Where possible, install horizontal raceway runs above
water and below steam piping.

The largest trade size conduits in concrete floor and wall slabs shall not exceed 1/3
the floor or wall thickness, and conduits shall be spaced a minimum of three conduit
diameters apart unless otherwise noted on the Drawings. All conduits shall be
installed in the center of concrete slabs or wall and shall not be placed between
reinforcing steel and the bottom of floor slabs.

In long runs of conduit, provide sufficient pull boxes inside buildings to facilitate
pulling wires and cables, with spacing not to exceed 150 feet. Support pull boxes
from structure independent of conduit supports. These pull boxes are not shown on
the Drawings.

Provide all reasonably inferred standard conduits fitting and products required to
complete conduit installation to meet the intended application whether noted, shown,
or specified in the contract documents or not.

Connect recessed lighting fixtures to conduit runs with maximum six feet of flexible
metal conduit.

INSTALLATION

A.

B.

Install conduit in accordance with manufacturer's written instructions, as shown on
drawings and as specified herein.

Minimum Conduit Size: Unless otherwise noted herein or on Drawings, minimum
conduit size shall be 3/4" for interior applications and 3/4" for exterior and
underground applications.

All conduit sizes shown on the drawings are sized for copper conductors with
THHN/THWN insulation. If conductor type or size is changed the contractor shall be
responsible for resizing conduits upward to meet Code.

Except in electrical, communication and mechanical rooms, conduit connections to
motors and surface cabinets shall be concealed unless exposed work is clearly
called for on the Drawings.

E. Install conduits in complete runs before pulling in cables or wires.

Install conduit free from dented, bruises or deformations. Remove and replace any
damaged conduits with new undamaged material.

Conduits shall be well protected and tightly covered during construction using
metallic bushings and bushing "pennies" to seal open ends.

. In making joints in rigid steel conduit, ream conduit smooth after cutting and

threading. Coat all field-threaded joints with UL approved conductive type compound
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N.

to insure low resistance ground continuity through conduit, and to prevent seizing
and corrosion.

Clean any conduit in which moisture or any foreign matter has collected before
pulling in conductors. Paint all field-threaded joints to prevent corrosion.

In all empty conduits or ducts, install a polyethylene pulling rope.

Conduit systems shall be mechanically and electrically continuous throughout.

Install code size, insulated, copper, green-grounding conductors in all conduit runs
for branch circuits and feeders. This conductor is not shown on the Drawings. Refer
to Section 29 05 26: Grounding and Bonding.

Metallic conduit shall not be in contact with other dissimilar metal pipes (i.e.
plumbing).

Make bends with standard conduit bending hand tool or machines. The use of any
item not specifically designed for the bending of electrical conduit is strictly
prohibited.

A run of conduit between terminations at wire pulling points shall not contain more
than the equivalent of four quarter bends (360 degrees, total).

3.5 PENETRATIONS

A

Locate penetrations and holes in advance where they are proposed in the structural
sections such as footings, beams, wall, etc. Penetrations are acceptable only when
the following occurs:

1. Where shown on the structural drawings.

2. As approved by the Structural Engineer and The Division Of State Architect
(DSA) prior to construction, and after submittal of drawing showing location, size,
and position of each penetration.

Cutting or holes:

1. Cut holes through concrete, masonry block or brick floors and floors of structure
with a diamond core drill or concrete saw. Pneumatic hammer, impact electric,
hand or manual hammer type drills are not allowed, except where permitted by
the Structural Engineer as required by limited working space. Obtain the
approval of the Structural Engineer prior to drilling through structural sections.

2. Provide sleeves or “can outs” for cast-in-place concrete floors and walls.
Following conduit installation, seal all penetrations using non-iron bearing,
chloride free, non-shrinking, dry-pack grouting compounds; or fire rated
penetration-sealing materials.

3. Cut holes for conduit penetrations through non-concrete and non-masonry walls,
partitions, or floors with a hole saw. The hole shall be only as large as required
to accommodate the size of the conduit.

4. Provide single piece escutcheon plates around all exposed conduit penetrations
in public places.

. Sealing:
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1. Non-rated penetrations: Pack opening around conduits with non-flammable
insulating material and seal with gypsum wallboard taping compound.

2. Fire stop: Where conduits, wireways, and other electrical raceways pass through
fire rated partitions, walls, smoke partitions, or floor; install a UL classified fire
stop material to provide an effective barrier against the spread of fire, smoke and
gases. Completely fill and seal clearances between raceways and openings with
the fire stop material.

TERMINATIONS AND JOINTS

A

Use raceway fittings that are of types compatible with the associated raceway and
suitable for the use and location. For intermediate steel conduit, use threaded rigid
steel conduit fittings except as otherwise indicated.

. Raceways shall be joined using specified couplings or transition couplings where

dissimilar raceway systems are joined.

Conduits shall be securely fastened to cabinets, boxes and gutters using two
locknuts and an insulating bushing or specified insulated connectors. Where joints
cannot be made tight, use bonding jumpers to provide electrical continuity of the
raceway system. Where terminations are subject to vibration, use bonding bushings
or wedges to assure electrical continuity. Where subject to vibration or dampness,
use insulating bushings to protect conductors. Install grounding bushings or
bonding jumpers on all conduits terminating at concentric or eccentric knockouts.

Conduit terminations exposed at weatherproof enclosures and cast outlet boxes shall
be made watertight using specified connectors and hubs.

Stub-up connections: Extend conduits through concrete floor for connection to
freestanding equipment with an adjustable top or coupling threaded inside for plugs
and set flush with the finished floor. Extend conductors to equipment with rigid steel
conduit; flexible metal conduit may be used 6 inches above the floor. Where
equipment connections are not made under this contract, install screwdriver
operated threaded flush plugs with floor.

Install specified cable sealing bushings on all conduits originating outside the
building walls and terminating in switchgear, cabinets or gutters inside the building.
Install cable sealing bushings or raceway seal for conduit terminations in all grade
level or below grade exterior pull, junction or outlet boxes.

Install expansion couplings where any conduit crosses a building separation or
expansion joint as follows:

1. Conduits three inches and larger, shall be rigidly secured to the building structure
on opposite sides of a building expansion joint, and provided with expansion or
deflection couplings. Install the couplings in accordance with the manufacturer's
recommendations.

2. Conduits smaller than three inches shall be rigidly secured to the building
structure on opposite sides of a building expansion joint with junction boxes on
both sides of the joint. Connect conduits to junction boxes with 15 inches of
slack flexible conduit. Flexible conduit shall have a copper green ground-
bonding jumper installed. For concrete embedded conduit, use expansion and
deflection couplings as specified above for three inches and larger conduits.
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H.

Use short length (maximum of 6ft) of the appropriate FMC or LFMC conduit for
connections to motors and other electrical equipment subject to movement, vibration,
misalignment, cramped quarters, or noise transmission. Provide liquidtight flexible
metal conduit for installation in exterior locations, moisture or humidity-laden
atmosphere, corrosive atmosphere, water hose or spray wash-down operations, and
locations subject to seepage or dripping of oil, grease or water. Provide a green
ground wire with FMC or LFMC conduit.

3.7 SUPPORTS

A

B.

Provide supports for raceways as specified in Section 26 05 29: Electrical Hangers
and Supports.

All raceways systems shall be secured to building structures using specified
fasteners, clamps and hangers spaced according to the NEC.

Support single runs of conduit using one-hole pipe straps. Where run horizontally on
walls in damp or wet locations, install "clamp backs" to space conduit off the surface.

. Multiple conduit runs shall be supported using "trapeze" hangers fabricated from

specified construction channel, mounted to 3/8-inch diameter, threaded steel rods
secured to building structures. Fasten conduit to construction channel with standard
one-hole pipe clamps or the equivalent. Provide lateral seismic bracing for hangers.

Individual 3/4" conduits installed above suspended ceilings may be attached to the
ceiling's hanger wire using spring steel support clips provided that not more than two
conduits are attached to any single support wire.

Support exposed vertical conduit runs at each floor level, independent of cabinets or
switches to which they run, by means of acceptable supports.

Fasteners and supports in solid masonry and concrete:

1. Use steel or malleable iron concrete inserts set in place prior to placing the
concrete.

2. After concrete installation:

a. Steel expansion anchors not less than %4 inch bolt size and not less than 1-
1/8 inch embedment.

b. Power set fasteners not less than %4 inch diameter with depth of penetration
not less than three inches.

c. Use vibration and shock resistant anchors and fasteners for attaching to
concrete ceilings.

. Hollow masonry: Toggle bolts are permitted. Bolts supported only by masonry block

are not acceptable.

Metal structures: Use machine screw fasteners or other devices specifically
designed and approved for the application.

- END OF SECTION -
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PART 1 - GENERAL
SUMMARY

A. Work included: Labor, materials and equipment necessary to complete the
installation required for the item specified under this Division, including but not
limited to:

1.1

1.2

1.3

1.4

1.

Wall and ceiling outlet boxes.

2. Pull and junction boxes.

B. Related Work: Consult all other Sections, determine the extent and character of
related Work and properly coordinate Work specified herein with that specified
elsewhere to produce a complete installation.

1.

Division 08: Access doors. Wall and ceiling access doors.

REFERENCES

A. Comply with the latest edition of the following applicable Specifications and
standards except as otherwise indicated or specified.

1. American National Standards Institute/National Electrical Manufacturer
Association:
ANSI/NEMA OS-1; Sheet-Steel Outlet Boxes, Device Boxes, Covers and
Box Supports.
ANSI/NEMA OS-2; Nonmetallic Outlet Boxes, Device Boxes, Covers and
Box Supports.
NEMA 250; Enclosures for Electrical Equipment (1000 volts
maximum).
2. Underwriters Laboratories (UL):
UL 50; Enclosures for Electrical Equipment.
UL 514A; Metallic Outlet Boxes.
UL 1773; Termination Boxes.
SUBMITTALS

A. Submit in accordance with the requirements of Section 260010: Basic Electrical
Requirements, the following items:

1.

3.

Data/catalog cuts for each product and component specified herein, listing all
physical and electrical characteristics and ratings indicating compliance with
all listed standards.

Clearly mark on each data sheet the specific item(s) being submitted and the
proposed application.

Submit Manufacturer's installation instructions.

QUALITY ASSURANCE
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A. All materials, equipment and parts comprising the units specified herein shall be
new, unused and currently under production.

B. Only products and applications listed in this Section may be used on the Project
unless otherwise submitted.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Products furnished by the following Manufacturers shall be acceptable if in
compliance with all features specified herein and indicated on the Drawings.

1. Outlet and junction boxes:
a. Spring City Electrical Manufacturing Co.
b. Thomas & Betts Corp.
c. Raco, Inc.

B. Substitutions: Under provisions of Section 260010: Basic Electrical
Requirements.

2.2 OUTLET BOXES
A. Standard outlet box:

1. Provide galvanized, one-piece die formed or drawn steel, knockout type box
of size and configuration best suited to the application indicated on the
Drawings.

2. 4-inch square by 2-1/8 inch deep shall be minimum box size.
3. ANSI/NEMA OS 1.
B. Cast metal outlet body:

1. Provide four inch round, galvanized cast iron alloy with threaded hubs and
mounting lugs as required.

2. Provide boxes with cast cover plates of the same material as the box and
neoprene cover gaskets.

C. Conduit outlet body: Provide Cadmium plated cast iron alloy, oblong conduit
outlet bodies with threaded conduit hubs and neoprene gasket, cast iron covers.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Contractor shall thoroughly examine Project site conditions for acceptance of box
installation to verify conformance with Manufacturer and Specification tolerances.
Do not commence with installation until all conditions are made satisfactory.

3.2 PREPARATION

A. Install all outlet boxes flush with building walls, ceilings and floors except where
boxes are installed in mechanical and electrical rooms, in cabinetry, above
accessible ceilings or where exposed Work is called for on the Drawings.



3.3

3.4

BOXES

SECTION 26 0533
18-1379
ADDENDUM NO. 01

B. Install outlet boxes at the locations and elevations indicated on the Drawings or
specified herein. Make adjustments to locations as required by structural
conditions and to suit coordination requirements of other trades.

C. Locate switch outlet boxes on the latch side of doorways unless otherwise
indicated.

D. Locate outlet boxes above hung ceilings having concealed suspension systems,
adjacent to openings for removable recessed lighting fixtures.

E. Do not install outlet boxes back-to-back, separate boxes by at least 6". In fire
rated walls separate boxes by at least 24" and wall stud.

INSTALLATION

A. Install boxes in accordance with Manufacturer's written instructions, as indicated
on Drawings and as specified herein.

B. Locate electrical boxes as indicated on Drawings and as required for splices,
taps, wire pulling, equipment connections and Code compliance.

C. Install junction or pullboxes where required to limit bends in conduit runs to not
more than 360 degrees or where pulling tension achieved would exceed the
maximum allowable for the cable to be installed. Note that these boxes are not
indicated on the Drawings.

D. Install raised covers (plaster rings) on all outlet boxes in stud walls or in furred,
suspended or exposed concrete ceilings. Covers shall be of a depth to suit the
wall or ceiling finish.

E. Leave no unused openings in any box. Install close-up plugs as required to seal
openings.

F. Provide an access panel in permanent ceiling or wall where boxes are installed
and will be inaccessible.

G. For boxes mounted in exterior walls, make sure that there is insulation behind
outlet boxes to prevent condensation in boxes.

H. For outlets mounted above counters, benches or backsplashes, coordinate
location and mounting heights with built-in units. Adjust mounting height to agree
with required location for equipment served.

I. Use conduit outlet bodies to facilitate pulling of conductors or to make changes in
conduit direction only. Do not make splices in conduit outlet bodies.

J. Add additional sheet rock as necessary to maintain original fire rating of walls
where boxes are installed.

K. Install galvanized steel coverplates on boxes in unfinished areas, above
accessible ceilings and on surface mounted outlets.

SUPPORTS

A. Provide boxes installed in metal stud walls with brackets designed for attaching

directly to the studs or mount boxes on specified box supports.
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B.

C.

Mount boxes, installed in suspended ceilings of gypsum board or lath and plaster
construction, to 16 gauge metal channel bars attached to main ceiling runners.

Support boxes independently of conduit system.

Support boxes, installed in suspended ceilings supporting acoustical tiles or
panels, directly from the structure above wherever pendant mounted lighting
fixtures are to be installed from the box.

Support boxes, mounted above suspended acoustical tile ceilings, directly from
the structure above.

- END OF SECTION -
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PART 1 - GENERAL
1.1 SUMMARY

A. Work included: Labor, materials and equipment necessary to complete the
installation required for the item specified under this Division, including but not limited
to:

1. Electrical metallic tubing and fittings.
2. Flexible metallic conduit and fittings.
3. Miscellaneous conduit fittings and products.

B. Related work: Consult all other Sections, determine the extent and character of
related work and properly coordinate work specified herein with that specified
elsewhere to produce a complete installation.

1. Division 03: Cast-in-place concrete. Protective envelope for underground
conduit installations.

2. Division 07: Sheet metal flashing and trim.

3. Division 09: Painting. Exposed conduit and other devices.

4. Division 32: Earthwork. Excavation and backfill for conduit and utilities on site.
1.2 REFERENCES

A. Comply with the latest edition of the following applicable specifications and standards
except as otherwise shown or specified:

1. Federal Specifications (FS):

FS WW-C-563; Electrical Metallic Tubing.

FS WW-C-566; Specification for Flexible Metal Conduit.

FS WW-C-581; Specification for Galvanized Rigid Conduit.

FS W-C-1094A; Conduit and Conduit Fittings Plastic, Rigid.
2. American National Standards Institute, Inc. (ANSI):

ANSI C80.1; Rigid Steel Conduit, Zinc-Coated.

ANSI C80.3; Electrical Metallic Tubing, Zinc Coated.
3. Underwriters Laboratories, Inc. (UL):

UL 1; Flexible Metal Conduit.

UL 6; Rigid Metal Conduit.

UL 360; Liquid-Tight Flexible Steel Conduit.

UL 514B; Conduit, Tubing, and Cable Fittings.

UL 635; Insulating Bushings.

UL 797; Electrical Metallic Tubing - Steel.

UL 1242; Intermediate Metal Conduit - Steel.
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4. National Electrical Manufacturer Association (NEMA):
NEMA RN1; PVC Externally coated Galvanized Rigid Steel Conduit.

1.3 SUBMITTALS

A. Submit in accordance with the requirements of Section 26 00 10: Basic Electrical
Requirements the following items:

1. Datal/catalog cuts for each product and component specified herein, listing all
physical and electrical characteristics and ratings indicating compliance with all
listed standards.

2. Clearly mark on each data sheet the specific item(s) being submitted and the
proposed application.

3. Submit manufacturer's installation instruction. Provide written instructions for
raceway products requiring glues, special tools, or specific installation
techniques.

1.4 QUALITY ASSURANCE

A. All materials, equipment and parts comprising the units specified herein shall be new
and unused, and of current manufacturer.

B. Only products and applications listed in this Section may be used on the project
unless otherwise submitted and approved.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Equal products by the following manufacturers will be considered providing that all
features of the specified product are provided:

1. Metal conduit:
a. Allied Tube and Conduit Co.

b. Triangle PWC, Inc.
c. Western Tube and Conduit Corp.
d. Spring City Electrical Manufacturing Co.
e. Occidental Coating Co. (OCAL).
f. Alflex Corp.
g. American Flexible Metal Conduit Co.
h. Anaconda.
2. Fittings:
a. Appleton Electric Co.

b. OZ/Gedney.
c. Thomas & Betts Corp.
d. Spring City Electrical Manufacturing Co.
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e. Occidental Coating Co. (OCAL).
Substitutions: Under provisions of Section 26 00 10: Basic Electrical Requirements.

ELECTRICAL METALLIC TUBING (EMT)

A

Conduit: Shall be formed of cold rolled strip steel, electrical resistance welded
continuously along the longitudinal seam and hot dip galvanized after fabrication.
Conduit shall conform to ANSI C80.3 specifications and shall meet UL requirements.

Set screw type couplings: Electroplated, steel or cast malleable iron, UL listed
concrete tight. Use set screw type couplings with four setscrews each of conduit
sizes over 2 inches. Setscrews shall be of case hardened steel with hex head and
cup point to firmly seat in wall of conduit for positive grounding.

. Set screw type connectors: Electroplated steel or cast malleable iron UL listed

concrete tight with male hub and insulated plastic throat, 150 degree C temperature
rated. Setscrew shall be same as for couplings.

. Raintight couplings: Electroplate steel or cast malleable iron; UL listed raintight and

concrete tight, using gland and ring compression type construction.

Raintight connectors: Electroplated steel or cast malleable iron, UL listed raintight
and concrete tight, with insulated throat, using gland and ring compression type
construction.

FLEXIBLE METALLIC CONDUIT (FMC)

A

B.

Conduit: Shall be fabricated in continuous lengths from galvanized steel strip,
spirally wound and formed to provide an interlocking design and conforming to UL 1.

Fittings: Connectors shall be of the single screw clamp variety with steel or cast
malleable iron bodies and threaded male hubs with insulated throats. Exception:
Pressure cast screw-in connectors shall be acceptable for fixture connection in
suspended ceilings and cut-in outlet boxes within existing furred walls.

MISCELLANEOUS CONDUIT FITTINGS AND PRODUCTS

A

Watertight conduit entrance seals: Steel or cast malleable iron bodies and pressure
clamps with PVC sleeve, neoprene sealing grommets and PVC coated steel
pressure rings. Fittings shall be supplied with neoprene sealing rings between the
body and PVC sleeve.

. Watertight cable sealing bushings: One piece, compression molded sealing ring with

PVC coated steel pressure disks, stainless steel sealing screws and zinc plated cast
malleable iron locking collar.

. Expansion fittings: Multi-piece unit comprised of a hot dip galvanized malleable iron

or steel body and outside pressure bussing designed to allow a maximum of 4"
conduit movement (2" in either direction). Furnish with external braid tinned copper
bonding jumper. Unit shall be UL listed for wet or dry locations.

Expansion/deflection couplings: Multi-piece unit comprised of a neoprene sleeve
with internal flexible tinned copper braid attached to bronze end couplings with
stainless steel bands. Coupling shall accommodate .75-inch deflection, expansion,
or contraction in any direction, and allow 30-degree angular deflections. Flexible,
corrosion-resistant, watertight, moisture and heat resistant molded rubber jacket and
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stainless steel jacket clamps. Unit shall comply with UL467 and UL514.
Manufacturer shall be OZ/Gedney Type DX, Steel City Type EDF or equal.

. Fire rated penetration seals:

1. UL building materials directory classified.

2. Conduit penetrations in fire rated separation shall be sealed with a UL classified
fill, void or cavity material.

3. The fire rated sealant material shall be the product best suited for each type of
penetration, and may be a caulk, putty, composite sheet or wrap/strip.

Standard products not herein specified:

1. Provide listing of standard electrical conduit hardware and fittings not herein
specified for approval prior to use or installation, i.e. locknuts, bushings, etc.

2. Listing shall include manufacturers name, part numbers, and a written description
of the item indicating type of material and construction.

3. Miscellaneous components shall be equal in quality, material, and construction to
similar items herein specified.

PART 3 - EXECUTION
EXAMINATION

3.1

3.2

3.3

A

Contractor shall thoroughly examine site conditions for acceptance of conduit system
installation to verify conformance with manufacturer and specification tolerances. Do
not commence with installation until all conditions are made satisfactory.

APPLICATION

A

Electrical metallic tubing (EMT): Shall be used exposed or concealed for interior
electrical feeders 4" and smaller, interior power and lighting branch circuits and low
tension distribution system where run above suspended ceilings, in concrete slabs
and walls not in contact with earth; in stud walls, furred spaces and crawl spaces.
EMT shall not be installed exposed below 6 feet above the finish floor except within
electrical, communication or signal rooms or closets.

Flexible metallic conduit (FMC): Shall be used only in dry locations for connections
from an adjacent outlet box or conduit to all motors, transformers, vibrating
equipment or machinery, controllers, solenoid valves, float and flow switches or
similar devices, and to lighting fixtures installed in suspended ceilings, minimum
sizes shall be 3/4" U.O.N.

PREPARATION
A. Locations of conduit runs shall be planned in advance of the installation and

coordinated with ductwork, plumbing, ceiling and wall construction in the same areas
and shall not unnecessarily cross other conduits or pipe, nor prevent removal of
ceiling tiles or panels, nor block access to mechanical or electrical equipment.

Where practical, install conduits in groups in parallel vertical or horizontal runs and at
elevations that avoid unnecessary offsets.
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All conduits shall be run parallel or at right angles to the centerlines of columns and
beams, whether routed exposed, concealed above suspended ceiling or in concrete
slabs.

Conduits shall not be placed closer than 12 inches to a flue, parallel hot water, steam
line or other heat producing source or three inches from such lines when crossing
perpendicular to the runs.

Exposed conduit installation shall not encroach into the ceiling height headroom of
walkways, or doorways. Where possible, install horizontal raceway runs above
water and below steam piping.

The largest trade size conduits in concrete floor and wall slabs shall not exceed 1/3
the floor or wall thickness, and conduits shall be spaced a minimum of three conduit
diameters apart unless otherwise noted on the Drawings. All conduits shall be
installed in the center of concrete slabs or wall and shall not be placed between
reinforcing steel and the bottom of floor slabs.

In long runs of conduit, provide sufficient pull boxes inside buildings to facilitate
pulling wires and cables, with spacing not to exceed 150 feet. Support pull boxes
from structure independent of conduit supports. These pull boxes are not shown on
the Drawings.

. Provide all reasonably inferred standard conduits fitting and products required to

complete conduit installation to meet the intended application whether noted, shown,
or specified in the contract documents or not.

Connect recessed lighting fixtures to conduit runs with maximum six feet of flexible
metal conduit.

INSTALLATION

A.

B.

Install conduit in accordance with manufacturer's written instructions, as shown on
drawings and as specified herein.

Minimum Conduit Size: Unless otherwise noted herein or on Drawings, minimum
conduit size shall be 3/4" for interior applications and 3/4" for exterior and
underground applications.

All conduit sizes shown on the drawings are sized for copper conductors with
THHN/THWN insulation. If conductor type or size is changed the contractor shall be
responsible for resizing conduits upward to meet Code.

Except in electrical, communication and mechanical rooms, conduit connections to
motors and surface cabinets shall be concealed unless exposed work is clearly
called for on the Drawings.

E. Install conduits in complete runs before pulling in cables or wires.

Install conduit free from dented, bruises or deformations. Remove and replace any
damaged conduits with new undamaged material.

Conduits shall be well protected and tightly covered during construction using
metallic bushings and bushing "pennies" to seal open ends.

In making joints in rigid steel conduit, ream conduit smooth after cutting and
threading. Coat all field-threaded joints with UL approved conductive type compound
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N.

to insure low resistance ground continuity through conduit, and to prevent seizing
and corrosion.

Clean any conduit in which moisture or any foreign matter has collected before
pulling in conductors. Paint all field-threaded joints to prevent corrosion.

In all empty conduits or ducts, install a polyethylene pulling rope.

Conduit systems shall be mechanically and electrically continuous throughout.

Install code size, insulated, copper, green-grounding conductors in all conduit runs
for branch circuits and feeders. This conductor is not shown on the Drawings. Refer
to Section 29 05 26: Grounding and Bonding.

Metallic conduit shall not be in contact with other dissimilar metal pipes (i.e.
plumbing).

Make bends with standard conduit bending hand tool or machines. The use of any
item not specifically designed for the bending of electrical conduit is strictly
prohibited.

A run of conduit between terminations at wire pulling points shall not contain more
than the equivalent of four quarter bends (360 degrees, total).

3.5 PENETRATIONS

A

Locate penetrations and holes in advance where they are proposed in the structural
sections such as footings, beams, wall, etc. Penetrations are acceptable only when
the following occurs:

1. Where shown on the structural drawings.

2. As approved by the Structural Engineer and The Division Of State Architect
(DSA) prior to construction, and after submittal of drawing showing location, size,
and position of each penetration.

. Cutting or holes:

1. Cut holes through concrete, masonry block or brick floors and floors of structure
with a diamond core drill or concrete saw. Pneumatic hammer, impact electric,
hand or manual hammer type drills are not allowed, except where permitted by
the Structural Engineer as required by limited working space. Obtain the
approval of the Structural Engineer prior to drilling through structural sections.

2. Provide sleeves or “can outs” for cast-in-place concrete floors and walls.
Following conduit installation, seal all penetrations using non-iron bearing,
chloride free, non-shrinking, dry-pack grouting compounds; or fire rated
penetration-sealing materials.

3. Cut holes for conduit penetrations through non-concrete and non-masonry walls,
partitions, or floors with a hole saw. The hole shall be only as large as required
to accommodate the size of the conduit.

4. Provide single piece escutcheon plates around all exposed conduit penetrations
in public places.

Sealing:
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1. Non-rated penetrations: Pack opening around conduits with non-flammable
insulating material and seal with gypsum wallboard taping compound.

2. Fire stop: Where conduits, wireways, and other electrical raceways pass through
fire rated partitions, walls, smoke partitions, or floor; install a UL classified fire
stop material to provide an effective barrier against the spread of fire, smoke and
gases. Completely fill and seal clearances between raceways and openings with
the fire stop material.

TERMINATIONS AND JOINTS

A

Use raceway fittings that are of types compatible with the associated raceway and
suitable for the use and location. For intermediate steel conduit, use threaded rigid
steel conduit fittings except as otherwise indicated.

. Raceways shall be joined using specified couplings or transition couplings where

dissimilar raceway systems are joined.

Conduits shall be securely fastened to cabinets, boxes and gutters using two
locknuts and an insulating bushing or specified insulated connectors. Where joints
cannot be made tight, use bonding jumpers to provide electrical continuity of the
raceway system. Where terminations are subject to vibration, use bonding bushings
or wedges to assure electrical continuity. Where subject to vibration or dampness,
use insulating bushings to protect conductors. Install grounding bushings or
bonding jumpers on all conduits terminating at concentric or eccentric knockouts.

. Conduit terminations exposed at weatherproof enclosures and cast outlet boxes shall

be made watertight using specified connectors and hubs.

Stub-up connections: Extend conduits through concrete floor for connection to
freestanding equipment with an adjustable top or coupling threaded inside for plugs
and set flush with the finished floor. Extend conductors to equipment with rigid steel
conduit; flexible metal conduit may be used 6 inches above the floor. Where
equipment connections are not made under this contract, install screwdriver
operated threaded flush plugs with floor.

Install specified cable sealing bushings on all conduits originating outside the
building walls and terminating in switchgear, cabinets or gutters inside the building.
Install cable sealing bushings or raceway seal for conduit terminations in all grade
level or below grade exterior pull, junction or outlet boxes.

Install expansion couplings where any conduit crosses a building separation or
expansion joint as follows:

1. Conduits three inches and larger, shall be rigidly secured to the building structure
on opposite sides of a building expansion joint, and provided with expansion or
deflection couplings. Install the couplings in accordance with the manufacturer's
recommendations.

2. Conduits smaller than three inches shall be rigidly secured to the building
structure on opposite sides of a building expansion joint with junction boxes on
both sides of the joint. Connect conduits to junction boxes with 15 inches of
slack flexible conduit. Flexible conduit shall have a copper green ground-
bonding jumper installed. For concrete embedded conduit, use expansion and
deflection couplings as specified above for three inches and larger conduits.
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H.

Use short length (maximum of 6ft) of the appropriate FMC or LFMC conduit for
connections to motors and other electrical equipment subject to movement, vibration,
misalignment, cramped quarters, or noise transmission. Provide liquidtight flexible
metal conduit for installation in exterior locations, moisture or humidity-laden
atmosphere, corrosive atmosphere, water hose or spray wash-down operations, and
locations subject to seepage or dripping of oil, grease or water. Provide a green
ground wire with FMC or LFMC conduit.

3.7 SUPPORTS

A

B.

Provide supports for raceways as specified in Section 26 05 29: Electrical Hangers
and Supports.

All raceways systems shall be secured to building structures using specified
fasteners, clamps and hangers spaced according to the NEC.

Support single runs of conduit using one-hole pipe straps. Where run horizontally on
walls in damp or wet locations, install "clamp backs" to space conduit off the surface.

. Multiple conduit runs shall be supported using "trapeze" hangers fabricated from

specified construction channel, mounted to 3/8-inch diameter, threaded steel rods
secured to building structures. Fasten conduit to construction channel with standard
one-hole pipe clamps or the equivalent. Provide lateral seismic bracing for hangers.

Individual 3/4" conduits installed above suspended ceilings may be attached to the
ceiling's hanger wire using spring steel support clips provided that not more than two
conduits are attached to any single support wire.

Support exposed vertical conduit runs at each floor level, independent of cabinets or
switches to which they run, by means of acceptable supports.

Fasteners and supports in solid masonry and concrete:

1. Use steel or malleable iron concrete inserts set in place prior to placing the
concrete.

2. After concrete installation:

a. Steel expansion anchors not less than " inch bolt size and not less than 1-
1/8 inch embedment.

b. Power set fasteners not less than 4 inch diameter with depth of penetration
not less than three inches.

c. Use vibration and shock resistant anchors and fasteners for attaching to
concrete ceilings.

. Hollow masonry: Toggle bolts are permitted. Bolts supported only by masonry block

are not acceptable.

Metal structures: Use machine screw fasteners or other devices specifically
designed and approved for the application.

- END OF SECTION -
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PART 1 - GENERAL
1.1 SUMMARY

A. Work included: Labor, materials and equipment necessary to complete the
installation required for the item specified under this Division, including but not
limited to:

1. Wall and ceiling outlet boxes.
2. Pull and junction boxes.

B. Related Work: Consult all other Sections, determine the extent and character of
related Work and properly coordinate Work specified herein with that specified
elsewhere to produce a complete installation.

1. Division 08: Access doors. Wall and ceiling access doors.
1.2 REFERENCES

A. Comply with the latest edition of the following applicable Specifications and
standards except as otherwise indicated or specified.

1. American National Standards Institute/National Electrical Manufacturer

Association:

ANSI/NEMA OS-1; Sheet-Steel Outlet Boxes, Device Boxes, Covers and
Box Supports.

ANSI/NEMA OS-2; Nonmetallic Outlet Boxes, Device Boxes, Covers and
Box Supports.

NEMA 250; Enclosures for Electrical Equipment (1000 volts
maximum).

2. Underwriters Laboratories (UL):

UL 50; Enclosures for Electrical Equipment.
UL 514A; Metallic Outlet Boxes.
UL 1773; Termination Boxes.

1.3 SUBMITTALS

A. Submit in accordance with the requirements of Section 260010: Basic Electrical
Requirements, the following items:

1. Datal/catalog cuts for each product and component specified herein, listing all
physical and electrical characteristics and ratings indicating compliance with
all listed standards.

2. Clearly mark on each data sheet the specific item(s) being submitted and the
proposed application.

3. Submit Manufacturer's installation instructions.
14 QUALITY ASSURANCE



BOXES

SECTION 26 0533
18-1379
ADDENDUM NO. 01

A. All materials, equipment and parts comprising the units specified herein shall be
new, unused and currently under production.

B. Only products and applications listed in this Section may be used on the Project
unless otherwise submitted.

PART 2 - PRODUCTS
2.1 MANUFACTURERS

A. Products furnished by the following Manufacturers shall be acceptable if in
compliance with all features specified herein and indicated on the Drawings.

1. Outlet and junction boxes:
a. Spring City Electrical Manufacturing Co.
b. Thomas & Betts Corp.
c. Raco, Inc.

B. Substitutions: Under provisions of Section 260010: Basic Electrical
Requirements.

2.2 OUTLET BOXES
A. Standard outlet box:

1. Provide galvanized, one-piece die formed or drawn steel, knockout type box
of size and configuration best suited to the application indicated on the
Drawings.

2. 4-inch square by 2-1/8 inch deep shall be minimum box size.
3. ANSI/NEMA OS 1.
B. Cast metal outlet body:

1. Provide four inch round, galvanized cast iron alloy with threaded hubs and
mounting lugs as required.

2. Provide boxes with cast cover plates of the same material as the box and
neoprene cover gaskets.

C. Conduit outlet body: Provide Cadmium plated cast iron alloy, oblong conduit
outlet bodies with threaded conduit hubs and neoprene gasket, cast iron covers.

PART 3 - EXECUTION
3.1 EXAMINATION

A. Contractor shall thoroughly examine Project site conditions for acceptance of box
installation to verify conformance with Manufacturer and Specification tolerances.
Do not commence with installation until all conditions are made satisfactory.

3.2 PREPARATION

A. Install all outlet boxes flush with building walls, ceilings and floors except where
boxes are installed in mechanical and electrical rooms, in cabinetry, above
accessible ceilings or where exposed Work is called for on the Drawings.
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Install outlet boxes at the locations and elevations indicated on the Drawings or
specified herein. Make adjustments to locations as required by structural
conditions and to suit coordination requirements of other trades.

Locate switch outlet boxes on the latch side of doorways unless otherwise
indicated.

Locate outlet boxes above hung ceilings having concealed suspension systems,
adjacent to openings for removable recessed lighting fixtures.

Do not install outlet boxes back-to-back, separate boxes by at least 6". In fire
rated walls separate boxes by at least 24" and wall stud.

INSTALLATION

A

B.

K.

Install boxes in accordance with Manufacturer's written instructions, as indicated
on Drawings and as specified herein.

Locate electrical boxes as indicated on Drawings and as required for splices,
taps, wire pulling, equipment connections and Code compliance.

Install junction or pullboxes where required to limit bends in conduit runs to not
more than 360 degrees or where pulling tension achieved would exceed the
maximum allowable for the cable to be installed. Note that these boxes are not
indicated on the Drawings.

Install raised covers (plaster rings) on all outlet boxes in stud walls or in furred,
suspended or exposed concrete ceilings. Covers shall be of a depth to suit the
wall or ceiling finish.

Leave no unused openings in any box. Install close-up plugs as required to seal
openings.

Provide an access panel in permanent ceiling or wall where boxes are installed
and will be inaccessible.

For boxes mounted in exterior walls, make sure that there is insulation behind
outlet boxes to prevent condensation in boxes.

. For outlets mounted above counters, benches or backsplashes, coordinate

location and mounting heights with built-in units. Adjust mounting height to agree
with required location for equipment served.

Use conduit outlet bodies to facilitate pulling of conductors or to make changes in
conduit direction only. Do not make splices in conduit outlet bodies.

Add additional sheet rock as necessary to maintain original fire rating of walls
where boxes are installed.

Install galvanized steel coverplates on boxes in unfinished areas, above
accessible ceilings and on surface mounted outlets.

SUPPORTS

A

Provide boxes installed in metal stud walls with brackets designed for attaching
directly to the studs or mount boxes on specified box supports.
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B.

C.

Mount boxes, installed in suspended ceilings of gypsum board or lath and plaster
construction, to 16 gauge metal channel bars attached to main ceiling runners.

Support boxes independently of conduit system.

Support boxes, installed in suspended ceilings supporting acoustical tiles or
panels, directly from the structure above wherever pendant mounted lighting
fixtures are to be installed from the box.

. Support boxes, mounted above suspended acoustical tile ceilings, directly from

the structure above.

- END OF SECTION -
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PREAPPROVED INSTALLATION GUIDE (E.G. SMACNA OR OSHPD OPMO, COPIES OF THE BRACING SYSTEM “E"E(Ezg'é?'%é%léﬁﬁcng#"mgiRggu'ggng SHALL CONFORM TO THE FOLLOWING AS STATED IN THE DSP DUCT STATIC PRESSURE SENSOR SSD SEE STRUCTURAL DRAWING
INSTALLATION GUIDE OR MANUAL SHALL BE AVAILABLE ON THE JOBSITE PRIOR TO THE START OF AND : ' EA, OA, RA, SA EXHAUST, OUTSIDE, RETURN & STL STEEL
DURING THE HANGING AND BRACING OF THE DISTRIBUTION SYSTEMS. THE STRUCTURAL ENGINEER OF SUPPLY AR TA, FA TO ABOVE, FROM ABOVE
RECORD SHALL VERIFY THE ADEQUACY OF THE STRUCTURE TO SUPPORT THE HANGER AND BRACE LOADS. 1. ig gEEglg:ggEngNTHgEéAT/_l\g,L\IJSF:ACTURER AS COMPLYING WITH THE EFFICIENCY REQUIREMENTS EC. ELECTRICAL CONTRACTOR TB, FB TO BELOW, FROM BELOW
FSP EXTERNAL STATIC PRESSURE TBR TO BE REMOVED
MECHANICAL PIPING (MP), MECHANICAL DUCTS (MD), PLUMBING PIPING (PP), ELECTRICAL DISTRIBUTION _
eere gy NG (MP) (MD) (PP) 10,1 APPLIANCES REGULATED BY THE APPLNCE EFFICIENCY STANDARDS: ewT ENTERING WATER TEMPERATURE TeC TEMPERATURE CONTROL
110.3 SERVICE WATER HEATING EFFICIENCY AND CONTROLS: FA FACE AREA (SQUARE FEET) CONTRACTOR
XIMP XIMD [JPP [JE - OPTION 1: DETAILED ON THE APPROVED DRAWINGS WITH PROJECT 1104  POOL AND SPA HEATING EFFIGIENGY AND CONTROLS: FC FLEXIBLE CONNECTION TCP TEMPERATURE CONTROL PANEL
SPECIFIC NOTES AND DETAILS. 110.5 RESTRICTIONS ON PILOT LIGHTS: FLA FULL LOAD AMPS THK THICK
FPI FINS PER INCH TR TO REMAIN
MP [JMD CJPP [JE - OPTION 2: SHALL COMPLY WITH THE APPLICABLE OQSHPD
L] L] L] L] PRE—_APPROVAL (OPM #) # - 2. BE SPECIFIED AND INSTALLED IN ACCORDANCE WITH SECTIONS. FPM FEET PER MINUTE TSP TOTAL STATIC PRESSURE
GALV. GALVANIZED v TURNING VANES
COMP (OMD [JPP [JE - OPTION 3: SHALL COMPLY WITH THE SMACNA SEISMIC RESTRAINT gg; EESB:EEEAEQI)SNTE%FESV%QLQU%SYSTEMS. GA GAUGE TYP TYPICAL
MANUAL, OSHPD EDITION (2009), INCLUDING ANY ADDENDA. ' ' GC GENERAL CONTRACTOR UG, UF UNDERGROUND, UNDER FLOOR
FASTENERS AND OTHER ATTACHMENTS NOT SPECIFICALLY IDENTIFIED IN 102.2 (H) DEMAND SHED CONTROLS. ; ’
E SMAGNA SEISMIC RESTRAINT MANUAL. OSHPD EDTION. ARE 120.2 (1) ECONOMIZER FAULT DETECTION & DIAGNOSTIC. GSM GALVANIZED SHEET METAL UON UNLESS OTHERWISE NOTED
’ ' 120.3 REQUIREMENTS FOR PIPE INSULATION: HP HORSE POWER UTR UP THROUGH ROOF
DETAILED ON THE APPROVED DRAWINGS WITH PROJECT SPECIFIC 120.4  REQUIREMENTS FOR DUCT INSULATION:
NOTES AND DETAILS. THE DETAILS SHALL ACCOUNT FOR THE 120.5 REQUIREMENTS FOR MECHANICAL SYSTEMS HWS HOT WATER SUPPLY VAC VOLTS ALTERNATING CURRENT
APPLICABLE SEISMIC HAZARD LEVEL AND CONNECTION LEVEL 1208  BULDING COMMISSIONING HWR HOT WATER RETURN VFD VARIABLE FREQUENCY DRIVE
FOR THE PROJECT AND CONDITIONS. 120.9  REQUIREMENTS FOR COMMERCIAL BOILERS HZ FREQUENCY (HERTZ) VIF VERIFY IN FIELD
LBS POUNDS WB WET BULB
LRA LOCKED ROTOR AMPS WG WATER GAUGE
LWT LEAVING WATER TEMPERATURE WOG WATER OIL GAS PRESSURE RATING
MAV MANUAL AIR VENT WP WATER PRESSURE
MAX MAXIMUM WPD WATER PRESSURE DROP
WT, AT WATERTIGHT, AIRTIGHT
MAX HOT WATER REHEAT COIL
VAN | uanor. | mopel | INLET MAX. MIN. APD REMARKS
\——/ ' SIZE CFM CFM INWG) | MeH | oM ColL EAT | LAT | EWT | LWT | VALVE |
A ROWS (°F) (°F) (°F) (°F) TYPE
(N)
TITUS DESV 5 160 80 0.12 7.0 1.0 2 55 136 150 135 2-WAY | 03 1,2
... Y4 B .. A . . V. V. . V. V. 4 . V. V. VL. . V.. .. VA .. V. M.V .V . A .V . V. V. .4 TN NV NV VNV VNV NV VN
(N)/vav \
-3/ TITUS DESV 6 220 100 0.13 8.6 1.0 2 55 134 150 135 2-WAY | 0.3 1,2
) IAAANAA AN A A AIANA A AN A AN AANANA] N AAIAAANAAAN CNAAANAANAANAN A
19 TITUS DESV 5 150 75 0.12 7.0 1.0 2 55 136 150 135 2-WAY | 05 1,2
(N)/vav\
-7 TITUS DESV 12 1070 500 0.20 35.7 4.0 2 55 121 150 135 2-WAY | 03 1,2
(N)
% TITUS DESV 6 260 100 0.13 8.6 1.0 2 55 134 150 135 2-WAY | 0.3 1,2
(N)
% TITUS DESV 6 240 100 0.13 8.6 1.0 2 55 134 150 135 2-WAY | 03 1,2
PROVIDE: %N
1) LINED PLENUM FOR SOUND ATTENUATION.
2) ALL CONTROLS AND ACTUATORS TO MATCH EXISTING CONTROLS.
FULL |CONTINUOUS| ESP |SONES ELECTRICAL WEIGHT
SYMBOL | MANUFACTURER MODEL CFM MIN (N, We)| MAX. TWATS TVOLS TPR | Les REMARKS
OREENHECK CSP-B150 100 100 0.6 1.5 97 120 | 1 20 1,2 3& 4
PROVIDE:

PROVIDE WITH SPEED CONTROL
BACK DRAFT DAMPER.
ROOF CAP

INTERLOCK W/ LIGHTS

e

DETAIL NUMBER
SHEET NUMBER ON WHICH DETAIL IS FOUND
§ SECTION NUMBER
—_— SHEET ON WHICH SECTION IS FOUND
—I2Z AL ST0xd2 AL 3 ACOUSTICALLY LINED DUCT — DIMENSIONS ARE OUTSIDE
} c ) BRANCH TAKE—OFF WITH SPLITTER DAMPER & W/ THROAT SIZE AS
J\\ % f: INDICATED.  TRANSITION TO DUCT SIZES SHOWN.
_ T
o R(O) y TR T 2 DUCT RISE (DROP) IN DIRECTION OF AIR FLOW
L 8x10 , 50 1 DUCT — WIDTH x DEPTH
3 S ? ?_@_: LATERAL WITH CONICAL TRANSITION TO DUCT SIZES INDICATED
g I , L 3 CONICAL TEE FROM RECTANGULAR TO ROUND BRANCH
; I . 1 45" ENTRY TEE, RECTANGULAR BRANCH, RECTANGULAR MAIN
) : 2 : 45" WYE, CONICAL MAIN AND BRANCH WITH 45 ELBOW, BRANCH 90
Z)l TO MAIN
RADIUS=1.5x® 9
\ ‘ + + TEE WITH ADJUSTABLE EXTRACTOR. RECTANGULAR MAIN, RECTANGULAR
‘ lAE o |° I | BRANCH

é—l 4 Ia RADIUS ELL. SEE SPECS.

1 JF I.ﬁl SQUARE ELL WITH TURNING VANES

26— 5% Rloe } TRANSITION ROUND TO RECTANGULAR

@ y T 1 VERTICAL DUCT RISE OR DROP

AV4 AV4

—w— \,X 1 DUCTS, PIPES, OR EQUIPMENT TO BE REMOVED

I [A) [A)

o @ 7 DUCT DROP OR RISE THRU ROOF OR FLOOR
=1 RETURN, OUTSIDE, OR EXHAUST AR DUCT
= SUPPLY DUCT

<3

U ACCESS DOOR

— AUTOMATIC CONTROL DAMPER
—1 MAD MANUAL AIR DAMPER
e VOLUME DAMPER WITH REMOTE BALANCING DEVICE
FIRE DAMPER
FIRE SMOKE DAMPER
SMOKE DETECTOR

DUCT STATIC PRESSURE SENSOR

® STAT THERMOSTAT

HOT WATER SUPPLY
HOT WATER RETURN

X 5 3

BALANCING VALVE
BALL VALVE
BUTTERFLY VALVE

&

>

CHECK VALVE
FLEXIBLE CONNECTION
FLOW SENSOR

GATE VALVE

PETE'S PLUG

SHUT OFF COCK

PRESSURE GAUGE

PRESSURE REDUCING VALVE

REDUCER

PRESSURE & TEMPERATURE RELIEF VALVE
SHUT OFF VALVE

XIw [ Y% O X NE /

[¢]

SIGHT GLASS

tA STRAINER
e STRAINER & DRAIN VALVE WITH HOSE FITTING
@ SOLENOID VALVE

'mu' THERMOMETER
% TWO WAY CONTROL VALVE
% THREE WAY CONTROL VALVE
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APPLICABLE CODES

CODES:

ALL WORK SHALL BE PERFORMED IN ACCORDANCE WITH THE APPLICABLE REGULATIONS,
INCLUDING BUT NOT LIMITED TO THE FOLLOWING:

A) STATE OF CALIFORNIA CODE OF REGULATIONS (CCR) TITLE 24, BUILDING STANDARDS:
2016 EDITION OF THE CALIFORNIA BUILDING CODE.
2016 EDITION OF THE CALIFORNIA ELECTRICAL CODE.
2016 EDITION OF THE CALIFORNIA MECHANICAL CODE.
2016 EDITION OF THE CALIFORNIA PLUMBING CODE.
2016 EDITION OF THE CALIFORNIA ENERGY CODE.

B) NATIONAL FIRE PROTECTION ASSOCIATION (NFPA) LIFE SAFETY CODE, CR.
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1.2) 1.1)
22x22RG-1 No. MOGuAS
- 100f T ® I '
6x6CD1 -2 S E)/ vav
AA - - - - - - == 22x22RG-1~ 6x6CD1 -3 - - 6x6CD1 -3— | | 43 - - - —AA)
/ / oot 100f | 100f —
CONNECT (N) 16"2 TO
(2?')(12" s STO#AGE 22%22RG-1 XA POC (E) DUCT PROVIDE
- - }\\/ ‘ 1/07 1001 W 106 |07 T TRANSITION. - TURLEY e
woqn__ | T ' . \ = " ] (N) m -| 6x6CD1 -3 /\ & ASSOCIATES | crour inc.
34'x20 Lf//:/ o g‘ l_gl 6 gj\ﬁ‘ &' li_, VAV % T 2431 CAPITOL AVENUE (916) 325-1065
\ //:////[f T | ~ ; ‘\7 4-11 M5.1 § || 340f Sacramento, CA 95816 el fffA)é‘(g?e)azsﬁws
: ) _ '“\ = u = - = 1 070 MAX —1 mail: office@turleymech.com
M_Si/ E 10"g 6 gi?\% >\\\\v &' 2 500 MIN. I / 10"g Project Engineer: BP Job Number: ‘ 18358
1 20f EXAM — - o ﬁ_{/ ( g S ﬂ@ 22 22RG 1 OF F I C E Project Manager: BP Plot Date:
I' g - I 10"g I . o 1 | \\\‘ X72‘]5-f Project Drafter: DC Login:
108 — 6“@ I ) e E— ! ] 104
T == __¥} e
| oo | AN <:;\‘*"//// 6x6CD1 -2+ 5 = - 60— =2 14" L
Z = € \I—Ut'" ' B 1
N - B < S0/ g0 VAV 260 MAX. \ | =
- o BIEEA. < _ A\ 4-12 100 MIN, 12 4o | =
4 a |
22x22RG-1 JoF , A T 6x6cD1 -2 | N 10"
- 120f 6"Q / 7 1 "w i (E) / M51 7351: _ 10"Q 60f || || / -
BB - e 1 - —34"20" | | 6" X i - Vi I YA 70 - BB
\_ 3_ ) // } | g 6 [ R $ 6"g | _ T d é é \L i /
y ~ | RECOVERY = S/ | e S = | =T
NN ! = \ ‘( N > ‘
oeopt 2 | AN || 2R 111 =T — CCl—— - QSFFicE ] kX~
o ] 100f |\ = | 6'g UTR TO / L 10x10CD1-2
1oof A vy ) ] ROOF CAP — K3 22x22RG-1 — 103 | 1o 215¢
6'o = / ] -
EXAM M5\ 43 ‘\%, 20x22RG-1 | i 215f ] ‘ o' |
109 14" 220 MAX S 120f // Q J\ mw o
100 MIN. ~— j RESTROOM | N e mhZ
(E) 10"g | 6x6CD1 -4 10"@ | 1% =
- 22Q2RG1 | [ o0 N | 8" 100f = NS 10x10CD1-2
\ A V] % T CORRIDOR — : [ e T S | 2
i | I > 215F N | S
| e EEPPPe | I [ N A % FICE
CONFERENCE 1 22x22RG-1 1 ;gOMl\llll\'lA\X. 240 MA)I('. I_I VAV M'21 < 10" 102 m
10 Il 480f / l//é ‘p [ 10MIN. N AN 0
B 7~ —— =11 T 7 AL R e ~ L
8x8CD1 -4—— 8" R N VAV A 413 /M54 | 8" - i
80 12" 410 /\ M5.1 -
150f RV e TINNS POC $
D S & s i/ =
\ / / N — A
| ) | )<\ ) 14% L | 10x10CD1-2 )
~ H I - 7
\ ] ]
/ 8x8CD1 -3 ~w(\\\\ || LI [/ ft LLl
o RECEPTlON/WAm\j, | 16" [{ — eor 9 W= 7 | [ o >
g " / 8" (7] ‘ g AN
L L T e T = et (IS -
LLl
1.2 11 <|,->
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yplcal ofve

EVF EXCEL 10 VAV
= +
Air flow | FLOV  LOp i3 "
cavec v L T 120 VAC power supply
amis42 |-
L3 S a
-y 2 Cond. Twisted - §
Triac, 24Vac, 5S00mA max qQ . —
D Damper Open OUT 1 NHS F—— o g:_;
“y|Damper Close ouT 2 NH 6 ™ - =
@ % Reheat Valve Open OuT 3 NH 7| L oo ©
& |Reheat Valve Close 0UT 4 NH 8,
- ouT 5 NH 9| 6
= OUT 6 NHI10 2
= ouT 7 NHLY 8
/ out 8 MHle '
| p1-3 | [17] Controller Terminals !
GND | 18 212 TN ’
..... o HI l
lgér—“Q_ o ) 0
DEVICE NAME: LON-BUS = N—--—- :
20k-—— > |
- 1 Air Flow Pick
! i Ir Flow Pickup @ | SA
Override Status Light LED 23] ! i
Override Pushbutton BYPASS ﬁ:‘ | |
«[Room Temperature SENSOR | - [25 | CW To Open
z GND | 26 | CCW To Close [cw]C Jocw
= Al-1/5P|  [27] | ! MLB
e Discharge Air Temperature Al-2 28 ! ! ; f -
- H ' Exp. 12/31/19
& =T T2 | 24Vac [~] 1 il
== : ' 6
Occupancy Status DI-1 30— : : 7
| AP0 11 S
EARTH GROUND [32 | | Controller Terminals
| | 18 awg thermostat cable
i | + 4 spare conductor for future use Vll-V;X 47 TURLEYI o
LON—Bus wire from : 24Vac ENGINEERING
revious LON—Bus device = { X e 4 R ] 1 L & ASSOCIATES | sroue.inc.
P ' U 7 777 - 8 3 [CL 2431 Capitol Avenue (916) 325-1065
. L *********************** — 7 Sacramento, CA 95816 ) FAX: (916) 325-1075
LON—BUS wire tO next 27”% 77777777777777777777777777777 e - ' 4 |0P 'Qc (/)A Email: office@turleymech.com
LON-Bus device. ! | = = — —
: : 1 roject Engineer: [o] umber: I
C 0 nt ro | | er Te rming | S Pro;ec: Magnager: :z Plot Date: Aug 30, 2019 -11??3502m
h P P 2 0 Project Drafter: DC Login: JTrusler
B> LT
B | | < B o Y Wht ____yNeutral
(; | i : \ 30 J_ Power 120/277VAC by
Elect. Contractor
| Blu Pack BIk/Orn . Hot
@ Controller Terminals—s=- 26 25 23 24 3 T ----------- /9m . S AN
. ' Blk= 120VAC
Controller Terminals Org= 277VAC
VLV 1[8[3|4|5|6[7|8|9 » - o cap unused wire
1] T ORI S| 2| ©
24Vac [ 1—e]L A 5 WTK-X
) 7 3 o ABT B ON O
° 8 4 oL T g@ 1 @g@ 53 Bk ("o h
' \ A Red
. o w  J
Controller Terminals 2l Iz Room Temperature wht | o 0SC
S@ﬂSbl’ Occupancy
3—way Valve Detail (where applicable —— Sensor
see Valve Schedule Gry -
Brn o IOCC
_ Vio T UNOCC
C

Room Occupancy

Sensor for rooms larqger

2. If Powering multiple devices off a single 24 VAC Transformer, keep : than 500 sq Ft
polarity consistent throughout the loop. . .

1. Connect no more than 8 controllers to a 100VA transformer.

P1001 CHANNEL

1 ”
1%" 18 GA SM. STRAP SCREWED TO DECK

3. The XL10 W7751H requires 20Vac minimum to operate. Voltage drop

[
LLl
. - - METAL DECK W/(2) #12SMS AT EA
can be calculated using the formula below: VA Ratings For Transformer Sizing CSESEC;ETRODREQBE LO/V\(/ ?—'LﬁTE {ﬁ
- Device Description VA BELOW \—
o | o PIPING / WIRING LEGEND . -
Voltage Loss= [length of round-trip_wire run (ft)] x [resistance in wire W7751H/F Excel 10 VAV Controller 6.0 TR / Z : Z 5
(Oth/ft)] X [Current nowire (Omp)] MNG105A Valve Actuator 5 fDSlNGLE COND 14 AWG \A'H'ACH TO P1001 CHANNEL J
: MLE161B Damper Actuator 2.0 LOW VOLTAGE »
b i_/ SINGLE COND 16 AWG —SPLAY WIRE W/ (2) #12x17 SMS LLl
5— 2 COND TWISTED 18 AWG (AK3799) /| TRANSITION ;
— 3 COND TWISTED 18 AWG (AK3703) TRANSITION F%g'ﬁ@ 1 AS REQUIRED
m ,
| | 5 %NEHEETII"WEITPEFD SHIELDED 18 AWG (AK3740A) AS REQUIRED [S)EETLVEARNK F
A\ : ‘ / E
THE VAV SHALL BE IN OCCUPIED, UNOCCUPIED, SETBACK. SETUP, WARM—UP. COOL-DOWN MODES BASED ON THE VAV SHALL HAVE THE FOLLOWING AIR FLOW SET POINTS. THE HEATING VALVE WILL MODULATE TO MAINTAIN THE DISCHARGE AR TEMPERATURE SET POINT WHICH IS S ' 410 SMS -
THE ASSOCIATED AHU MODE. | Z0NE MAXIMUM COOLING ARFLOW SET POINT AS SHOWN IN VAV SCHEDULE. MAXAIRFLOWSP. DETERMINED BY THE 2 STAGES OF HEATING AS PER THE FOLLOWING LOGIC: AVPER ACTUATOR 110 [7p)
£ONE TEMPERATURE. SET POINTS: 2. ZONE MINIMUM COOLING ARFLOW SET POINT AS SHOWN IN VAV SCHEDULE, MINARFLOWSP. T 15T STAGE HEATING: CEILING O
THE VAV SHALL MAINTAIN THE FOLLOWING SET POINTS IN OCCUPIED AND UN—OCCUPIED MODES: | |
3 ONE MAXMUM HEATING. ARFLOW SET POINT AS SHOWN IN VAV SCHEDULE. HTGARFLOWSP A. THE REHEAT CONTROL VALVE SHALL MODULATE AS REQUIRED TO MAINTAIN DISCHARGE AR | | Y
' ’ ' TEMPERATURE (DAT) SET POINT OF 80°F INITIALLY. NOTES:
HEATING SET POINT COOLING SET POINT 1. KEEP UNIT AS HIGH AS POSSIBLE <
OCCUPIED MODE 69'F (ADJ.) 77F (ADJ.) TEMPERATURE CONTROL MODE (EFFCNTRLMODE): B. THE DAT SET POINT WILL BE RESET UP BY TRIM AND RESPOND METHOD. IF THE ZONE TEMPERATURE
UNOCCUPIED MODE 60°F (ADJ.) 8OF (ADJ.) THE VAV CONTROL MODE IS DETERMINED BY THE ZONE TEMPERATURE. IF THE ZONE TEMPERATURE IS BELOW SET POINT IS NOT MET FOR 1OMIN, THE DAT SET POINT WILL BE RESET UP BY SF. THE SET POINT 12GA WIRE (TYP 4)
THE HEATING SET PONT, THE BOX 15 IN HEATING MODE, F THE ZONE. TEMPERATURE. 19 ABOVE THE, COOLING VEATING VALVE GAN BE CLOSED AND THE GYoTEh SHOULD B, N THE DEAD AND WODE, " | 412 5 6 ALTERNATE. FORMATION [ ADOENDIN T 595507
WHEN THE BOX IS IN COOL DOWN AND WARM UP MODES AS INDICATED BY ITS ASSOCIATED AHU, THE VAV WILL oL et Bons i e S o ERATURE 5 BETWEEN THE HEATING AND ' L ARE DECK OF SPLAY WIRES
CONTROL TO OCCUPIED SET POINTS. WHEN THE BOX IS IN WARM UP MODE AND HEATING IS REQUIRED, THE BOX ’ ' 2.2ND STAGE HEATING: CONNECTION @ ]
LV'E%HﬁéRE%TTLngﬁTTiﬁgEFEQ I')TST(?HKF?(?E S/L?%G%EI\HAE?ETFL/T%RTIEHESI;‘AHRE(%?I\\I’YF EVTLPSE'NTSEV}”LTLO BTEHI_:SEAFA;?MJHE MAXIMUM C02 CONTROL (C02, EFFAIRFLOWSP, DMPR) C.IF DAT IS MAINTAINED AT SET POINT OF 95'F (ADJ.) AND THE ZONE TEMPERATURE IS NOT AT SET ROOF DECK . | \L s M Jg'g mfj
DISCHARGE AIR TEMPERATURE SET POINT. DURING OCCUPIED MODE, A PROPORTIONAL CONTROL LOOP WILL BE USED TO MAINTAIN THE SPACE CO2 POINT FOR MORE THAN SMIN, THE VAV DAMPER SHALL MODULATE FROM MINIMUM TO MAXIMUM o T(Tvp)
HEATING AIR FLOW SET POINT TO MEET THE ROOM TEMPERATURE SET POINT. IF ROOM TEMPERATURE \ :
OCCUPANT ADJUSTMENT (RMSPKNB, RMSPMDSEL): goﬁ‘gg'glm '?’:” SATLSSSOEVFLT- (;ZTE?E ?ggyLE\T/EE EREBSVF\’/P“S"HTHF'%'NL;)OFPOF‘QN'#;EO%F;UI;ASAEEF!FSL?ELLCgé F%E\S’% SATISFIED, THE HEATING VALVE CAN BE CLOSED AND THE SYSTEM SHOULD BE IN THE DEAD BAND / P1001 CHANNEL
THE OCCUPANT WILL BE ALLOWED TO CHANGE THE ZONE TEMPERATURE SET POINT FROM 68'F — 76'F. THIS > MODE. 4 TIGHT TURNS
WILL SHIET THE COOLING. AND HEATING SET POINTS ACCORDING TO THE DEAD BAND BETWEEN THEM. SUCH THAT IF THE OUTPUT IS 0% THE AIRFLOW SET POINT WILL BE THE LOW VENT RATE (SEE SCHEDULE). IF
THE OUTPUT IS GREATER OR EQUAL TO 50% THE AIRFLOW SET POINT WILL BE THE HIGH VENT RATE (SEE SYSTEM REQUESTS: . | | |
DURING UNOCCUPIED MODE, THE OCCUPANT WILL BE ALLOWED TO PUT THE VAV IN BYPASS MODE FOR GOMIN. SCHEDULE). THE VAV BOX WILL SEND COOLING AND HEATING REQUESTS TO THE ASSOCIATED AHU CONTROLLER BASED ON Copyright © 2019 Rainforth Grau Architects. Al rights reserved.
FOR THIS PERIOD OF TIME THE VAV WILL OPERATE AS IF IN OCCUPIED MODE. ) THE ZONE COOLING PID OUTPUT AND ZONE TEMPERATURE. THE VAV BOX WILL SEND PRESSURE REQUESTS TO WEICHT SCHEDULE N v Reproduction of these plans, either in whole or in part, including
THE ASSOCIATED AHU BASED ON THE DAMPER PID AND BOX AIRFLOW. THIS IS BASED ON THE FOLLOWING WEIGHT W,/ DOUBLE N\ 4 any form of copying andior preparation of derfvaive WOrks therecf,
DEMAND LIMIT LEVEL (DMDLMTLVL): DAMPER CONTROL (EFFAIRFLOWSP, DMPR): LOGIC: ' VAV SIZE WALL & REHEAT(LBS) \ / for any reason without prior written permission, is strictly prohibited.
THE VAV SHALL ADJUST THE ABOVE ZONE TEMPERATURE SET POQINTS, BASED ON THE DEMAND LIMIT LEVEL WHEN THE VAV IS IN COOLING MODE, THE DAMPER SHALL MODULATE BETWEEN THE MINIMUM AND MAXIMUM PLAN VIEW
DETERMINED BY THE ASSOCIATE AHU CONTROLLER. COOLING AIRFLOW SET POINTS TO SATISFY ZONE TEMPERATURE REQUIREMENTS. 1. COOLING SAT RESET REQUEST (CLGRSTREQ): 5‘36 jrg MECHANICAL
COOLING DEMAND LIMIT SET POINT ADJUSTMENT: IF THE DISCHARGE AIR TEMPERATURE FROM THE ASSOCIATED AIR HANDLER IS GREATER THAN THE ROOM A.IF THE COOLING PID IS LESS THAN 85%, NO REQUESTS ARE SENT. . " éIIT_TESRPNLAALE V\ZgEgAATION Jé.g mﬁ DETAILS &
TEMPERATURE, DAMPER SHALL MAINTAIN MINIMUM COOLING AIRFLOW SET POINT. ' :
THE ACTIVE COOLING SET POINTS FOR ALL ZONES SHALL BE INCREASED WHEN A DEMAND LIMIT IS IMPOSED ON B.IF THE COOLING PID IS GREATER THAN 95%, 1 REQUEST IS SENT. 9 55 N —1 — ! (CABLE SCHEMATIC
THE ASSOCIATED ZONE GROUP. WHEN THE IN THE DEAD BAND MODES, THE DAMPER SHALL MAINTAIN THE MINIMUM AIRFLOW SET POINT. 2. STATIC PRESSURE RESET REQUEST (PRESRSTREQ): m = N o %T%E
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	PART 1 -  General
	PART 1 -  General
	1.1 SUMMARY
	1.1 SUMMARY
	A. Work included:  Labor, materials and equipment necessary to complete the installation required for the item specified under this Division, including but not limited to:
	A. Work included:  Labor, materials and equipment necessary to complete the installation required for the item specified under this Division, including but not limited to:
	1. Electrical metallic tubing and fittings.
	1. Electrical metallic tubing and fittings.
	2. Flexible metallic conduit and fittings.
	2. Flexible metallic conduit and fittings.
	3. Miscellaneous conduit fittings and products.
	3. Miscellaneous conduit fittings and products.

	B. Related work:  Consult all other Sections, determine the extent and character of related work and properly coordinate work specified herein with that specified elsewhere to produce a complete installation.
	B. Related work:  Consult all other Sections, determine the extent and character of related work and properly coordinate work specified herein with that specified elsewhere to produce a complete installation.
	1. Division 03:  Cast-in-place concrete.  Protective envelope for underground conduit installations.
	1. Division 03:  Cast-in-place concrete.  Protective envelope for underground conduit installations.
	2. Division 07:  Sheet metal flashing and trim.
	2. Division 07:  Sheet metal flashing and trim.
	3. Division 09:  Painting.  Exposed conduit and other devices.
	3. Division 09:  Painting.  Exposed conduit and other devices.
	4. Division 32:  Earthwork.  Excavation and backfill for conduit and utilities on site.
	4. Division 32:  Earthwork.  Excavation and backfill for conduit and utilities on site.


	1.2 REFERENCES
	1.2 REFERENCES
	A. Comply with the latest edition of the following applicable specifications and standards except as otherwise shown or specified:
	A. Comply with the latest edition of the following applicable specifications and standards except as otherwise shown or specified:
	1. Federal Specifications (FS):
	1. Federal Specifications (FS):
	FS WW-C-563; Electrical Metallic Tubing.
	FS WW-C-563; Electrical Metallic Tubing.
	FS WW-C-566; Specification for Flexible Metal Conduit.
	FS WW-C-566; Specification for Flexible Metal Conduit.
	FS WW-C-581; Specification for Galvanized Rigid Conduit.
	FS WW-C-581; Specification for Galvanized Rigid Conduit.
	FS W-C-1094A; Conduit and Conduit Fittings Plastic, Rigid.
	FS W-C-1094A; Conduit and Conduit Fittings Plastic, Rigid.
	2. American National Standards Institute, Inc. (ANSI):
	2. American National Standards Institute, Inc. (ANSI):
	ANSI C80.1; Rigid Steel Conduit, Zinc-Coated.
	ANSI C80.1; Rigid Steel Conduit, Zinc-Coated.
	ANSI C80.3; Electrical Metallic Tubing, Zinc Coated.
	ANSI C80.3; Electrical Metallic Tubing, Zinc Coated.
	3. Underwriters Laboratories, Inc. (UL):
	3. Underwriters Laboratories, Inc. (UL):
	UL 1;  Flexible Metal Conduit.
	UL 1;  Flexible Metal Conduit.
	UL 6; Rigid Metal Conduit.
	UL 6; Rigid Metal Conduit.
	UL 360; Liquid-Tight Flexible Steel Conduit.
	UL 360; Liquid-Tight Flexible Steel Conduit.
	UL 514B; Conduit, Tubing, and Cable Fittings.
	UL 514B; Conduit, Tubing, and Cable Fittings.
	UL 635; Insulating Bushings.
	UL 635; Insulating Bushings.
	UL 797; Electrical Metallic Tubing - Steel.
	UL 797; Electrical Metallic Tubing - Steel.
	UL 1242; Intermediate Metal Conduit - Steel.
	UL 1242; Intermediate Metal Conduit - Steel.
	4. National Electrical Manufacturer Association (NEMA):
	NEMA RN1; PVC Externally coated Galvanized Rigid Steel Conduit.


	1.3 SUBMITTALS
	A. Submit in accordance with the requirements of Section 26 00 10: Basic Electrical Requirements the following items:
	4. National Electrical Manufacturer Association (NEMA):
	4. National Electrical Manufacturer Association (NEMA):
	NEMA RN1; PVC Externally coated Galvanized Rigid Steel Conduit.


	1.3 SUBMITTALS
	A. Submit in accordance with the requirements of Section 26 00 10: Basic Electrical Requirements the following items:
	1. Data/catalog cuts for each product and component specified herein, listing all physical and electrical characteristics and ratings indicating compliance with all listed standards.
	1. Data/catalog cuts for each product and component specified herein, listing all physical and electrical characteristics and ratings indicating compliance with all listed standards.
	2. Clearly mark on each data sheet the specific item(s) being submitted and the proposed application.
	2. Clearly mark on each data sheet the specific item(s) being submitted and the proposed application.
	3. Submit manufacturer's installation instruction.  Provide written instructions for raceway products requiring glues, special tools, or specific installation techniques.
	3. Submit manufacturer's installation instruction.  Provide written instructions for raceway products requiring glues, special tools, or specific installation techniques.


	1.4 QUALITY ASSURANCE
	1.4 QUALITY ASSURANCE
	A. All materials, equipment and parts comprising the units specified herein shall be new and unused, and of current manufacturer.
	A. All materials, equipment and parts comprising the units specified herein shall be new and unused, and of current manufacturer.
	B. Only products and applications listed in this Section may be used on the project unless otherwise submitted and approved.
	B. Only products and applications listed in this Section may be used on the project unless otherwise submitted and approved.


	PART 2 -  Products
	PART 2 -  Products
	2.1 MANUFACTURERS
	2.1 MANUFACTURERS
	A. Equal products by the following manufacturers will be considered providing that all features of the specified product are provided:
	A. Equal products by the following manufacturers will be considered providing that all features of the specified product are provided:
	1. Metal conduit:
	1. Metal conduit:
	a. Allied Tube and Conduit Co.
	a. Allied Tube and Conduit Co.
	b. Triangle PWC, Inc.
	b. Triangle PWC, Inc.
	c. Western Tube and Conduit Corp.
	c. Western Tube and Conduit Corp.
	d. Spring City Electrical Manufacturing Co.
	d. Spring City Electrical Manufacturing Co.
	e. Occidental Coating Co. (OCAL).
	e. Occidental Coating Co. (OCAL).
	f. Alflex Corp.
	f. Alflex Corp.
	g. American Flexible Metal Conduit Co.
	g. American Flexible Metal Conduit Co.
	h. Anaconda.
	h. Anaconda.

	2. Fittings:
	2. Fittings:
	a. Appleton Electric Co.
	a. Appleton Electric Co.
	b. OZ/Gedney.
	b. OZ/Gedney.
	c. Thomas & Betts Corp.
	c. Thomas & Betts Corp.
	d. Spring City Electrical Manufacturing Co.
	d. Spring City Electrical Manufacturing Co.
	e. Occidental Coating Co. (OCAL).


	B. Substitutions:  Under provisions of Section 26 00 10:  Basic Electrical Requirements.

	2.2 ELECTRICAL METALLIC TUBING (EMT)
	A. Conduit:  Shall be formed of cold rolled strip steel, electrical resistance welded continuously along the longitudinal seam and hot dip galvanized after fabrication.  Conduit shall conform to ANSI C80.3 specifications and shall meet UL requirements.
	e. Occidental Coating Co. (OCAL).
	e. Occidental Coating Co. (OCAL).

	B. Substitutions:  Under provisions of Section 26 00 10:  Basic Electrical Requirements.

	2.2 ELECTRICAL METALLIC TUBING (EMT)
	A. Conduit:  Shall be formed of cold rolled strip steel, electrical resistance welded continuously along the longitudinal seam and hot dip galvanized after fabrication.  Conduit shall conform to ANSI C80.3 specifications and shall meet UL requirements.
	B. Set screw type couplings:  Electroplated, steel or cast malleable iron, UL listed concrete tight. Use set screw type couplings with four setscrews each of conduit sizes over 2 inches.  Setscrews shall be of case hardened steel with hex head and cup...
	B. Set screw type couplings:  Electroplated, steel or cast malleable iron, UL listed concrete tight. Use set screw type couplings with four setscrews each of conduit sizes over 2 inches.  Setscrews shall be of case hardened steel with hex head and cup...
	C. Set screw type connectors:  Electroplated steel or cast malleable iron UL listed concrete tight with male hub and insulated plastic throat, 150 degree C temperature rated. Setscrew shall be same as for couplings.
	C. Set screw type connectors:  Electroplated steel or cast malleable iron UL listed concrete tight with male hub and insulated plastic throat, 150 degree C temperature rated. Setscrew shall be same as for couplings.
	D. Raintight couplings:  Electroplate steel or cast malleable iron; UL listed raintight and concrete tight, using gland and ring compression type construction.
	D. Raintight couplings:  Electroplate steel or cast malleable iron; UL listed raintight and concrete tight, using gland and ring compression type construction.
	E. Raintight connectors:  Electroplated steel or cast malleable iron, UL listed raintight and concrete tight, with insulated throat, using gland and ring compression type construction.
	E. Raintight connectors:  Electroplated steel or cast malleable iron, UL listed raintight and concrete tight, with insulated throat, using gland and ring compression type construction.

	2.3 FLEXIBLE METALLIC CONDUIT (FMC)
	2.3 FLEXIBLE METALLIC CONDUIT (FMC)
	A. Conduit:  Shall be fabricated in continuous lengths from galvanized steel strip, spirally wound and formed to provide an interlocking design and conforming to UL 1.
	A. Conduit:  Shall be fabricated in continuous lengths from galvanized steel strip, spirally wound and formed to provide an interlocking design and conforming to UL 1.
	B. Fittings:  Connectors shall be of the single screw clamp variety with steel or cast malleable iron bodies and threaded male hubs with insulated throats.  Exception:  Pressure cast screw-in connectors shall be acceptable for fixture connection in su...
	B. Fittings:  Connectors shall be of the single screw clamp variety with steel or cast malleable iron bodies and threaded male hubs with insulated throats.  Exception:  Pressure cast screw-in connectors shall be acceptable for fixture connection in su...

	2.4 MISCELLANEOUS CONDUIT FITTINGS AND PRODUCTS
	2.4 MISCELLANEOUS CONDUIT FITTINGS AND PRODUCTS
	A. Watertight conduit entrance seals:  Steel or cast malleable iron bodies and pressure clamps with PVC sleeve, neoprene sealing grommets and PVC coated steel pressure rings. Fittings shall be supplied with neoprene sealing rings between the body and ...
	A. Watertight conduit entrance seals:  Steel or cast malleable iron bodies and pressure clamps with PVC sleeve, neoprene sealing grommets and PVC coated steel pressure rings. Fittings shall be supplied with neoprene sealing rings between the body and ...
	B. Watertight cable sealing bushings:  One piece, compression molded sealing ring with PVC coated steel pressure disks, stainless steel sealing screws and zinc plated cast malleable iron locking collar.
	B. Watertight cable sealing bushings:  One piece, compression molded sealing ring with PVC coated steel pressure disks, stainless steel sealing screws and zinc plated cast malleable iron locking collar.
	C. Expansion fittings:  Multi-piece unit comprised of a hot dip galvanized malleable iron or steel body and outside pressure bussing designed to allow a maximum of 4" conduit movement (2" in either direction).  Furnish with external braid tinned coppe...
	C. Expansion fittings:  Multi-piece unit comprised of a hot dip galvanized malleable iron or steel body and outside pressure bussing designed to allow a maximum of 4" conduit movement (2" in either direction).  Furnish with external braid tinned coppe...
	D. Expansion/deflection couplings:  Multi-piece unit comprised of a neoprene sleeve with internal flexible tinned copper braid attached to bronze end couplings with stainless steel bands.  Coupling shall accommodate .75-inch deflection, expansion, or ...
	D. Expansion/deflection couplings:  Multi-piece unit comprised of a neoprene sleeve with internal flexible tinned copper braid attached to bronze end couplings with stainless steel bands.  Coupling shall accommodate .75-inch deflection, expansion, or ...
	E. Fire rated penetration seals:
	1. UL building materials directory classified.
	2. Conduit penetrations in fire rated separation shall be sealed with a UL classified fill, void or cavity material.

	E. Fire rated penetration seals:
	1. UL building materials directory classified.
	2. Conduit penetrations in fire rated separation shall be sealed with a UL classified fill, void or cavity material.
	3. The fire rated sealant material shall be the product best suited for each type of penetration, and may be a caulk, putty, composite sheet or wrap/strip.
	3. The fire rated sealant material shall be the product best suited for each type of penetration, and may be a caulk, putty, composite sheet or wrap/strip.

	F. Standard products not herein specified:
	F. Standard products not herein specified:
	1. Provide listing of standard electrical conduit hardware and fittings not herein specified for approval prior to use or installation, i.e. locknuts, bushings, etc.
	1. Provide listing of standard electrical conduit hardware and fittings not herein specified for approval prior to use or installation, i.e. locknuts, bushings, etc.
	2. Listing shall include manufacturers name, part numbers, and a written description of the item indicating type of material and construction.
	2. Listing shall include manufacturers name, part numbers, and a written description of the item indicating type of material and construction.
	3. Miscellaneous components shall be equal in quality, material, and construction to similar items herein specified.
	3. Miscellaneous components shall be equal in quality, material, and construction to similar items herein specified.



	PART 3 -  eXECUTION
	PART 3 -  eXECUTION
	3.1 EXAMINATION
	3.1 EXAMINATION
	A. Contractor shall thoroughly examine site conditions for acceptance of conduit system installation to verify conformance with manufacturer and specification tolerances.  Do not commence with installation until all conditions are made satisfactory.
	A. Contractor shall thoroughly examine site conditions for acceptance of conduit system installation to verify conformance with manufacturer and specification tolerances.  Do not commence with installation until all conditions are made satisfactory.

	3.2 APPLICATION
	3.2 APPLICATION
	A. Electrical metallic tubing (EMT):  Shall be used exposed or concealed for interior electrical feeders 4" and smaller, interior power and lighting branch circuits and low tension distribution system where run above suspended ceilings, in concrete sl...
	A. Electrical metallic tubing (EMT):  Shall be used exposed or concealed for interior electrical feeders 4" and smaller, interior power and lighting branch circuits and low tension distribution system where run above suspended ceilings, in concrete sl...
	B. Flexible metallic conduit (FMC):  Shall be used only in dry locations for connections from an adjacent outlet box or conduit to all motors, transformers, vibrating equipment or machinery, controllers, solenoid valves, float and flow switches or sim...
	B. Flexible metallic conduit (FMC):  Shall be used only in dry locations for connections from an adjacent outlet box or conduit to all motors, transformers, vibrating equipment or machinery, controllers, solenoid valves, float and flow switches or sim...

	3.3 PREPARATION
	3.3 PREPARATION
	A. Locations of conduit runs shall be planned in advance of the installation and coordinated with ductwork, plumbing, ceiling and wall construction in the same areas and shall not unnecessarily cross other conduits or pipe, nor prevent removal of ceil...
	A. Locations of conduit runs shall be planned in advance of the installation and coordinated with ductwork, plumbing, ceiling and wall construction in the same areas and shall not unnecessarily cross other conduits or pipe, nor prevent removal of ceil...
	B. Where practical, install conduits in groups in parallel vertical or horizontal runs and at elevations that avoid unnecessary offsets.
	B. Where practical, install conduits in groups in parallel vertical or horizontal runs and at elevations that avoid unnecessary offsets.
	C. All conduits shall be run parallel or at right angles to the centerlines of columns and beams, whether routed exposed, concealed above suspended ceiling or in concrete slabs.
	D. Conduits shall not be placed closer than 12 inches to a flue, parallel hot water, steam line or other heat producing source or three inches from such lines when crossing perpendicular to the runs.
	E. Exposed conduit installation shall not encroach into the ceiling height headroom of walkways, or doorways.  Where possible, install horizontal raceway runs above water and below steam piping.
	C. All conduits shall be run parallel or at right angles to the centerlines of columns and beams, whether routed exposed, concealed above suspended ceiling or in concrete slabs.
	C. All conduits shall be run parallel or at right angles to the centerlines of columns and beams, whether routed exposed, concealed above suspended ceiling or in concrete slabs.
	D. Conduits shall not be placed closer than 12 inches to a flue, parallel hot water, steam line or other heat producing source or three inches from such lines when crossing perpendicular to the runs.
	E. Exposed conduit installation shall not encroach into the ceiling height headroom of walkways, or doorways.  Where possible, install horizontal raceway runs above water and below steam piping.
	F. The largest trade size conduits in concrete floor and wall slabs shall not exceed 1/3 the floor or wall thickness, and conduits shall be spaced a minimum of three conduit diameters apart unless otherwise noted on the Drawings.  All conduits shall b...
	F. The largest trade size conduits in concrete floor and wall slabs shall not exceed 1/3 the floor or wall thickness, and conduits shall be spaced a minimum of three conduit diameters apart unless otherwise noted on the Drawings.  All conduits shall b...
	G. In long runs of conduit, provide sufficient pull boxes inside buildings to facilitate pulling wires and cables, with spacing not to exceed 150 feet.  Support pull boxes from structure independent of conduit supports.   These pull boxes are not show...
	G. In long runs of conduit, provide sufficient pull boxes inside buildings to facilitate pulling wires and cables, with spacing not to exceed 150 feet.  Support pull boxes from structure independent of conduit supports.   These pull boxes are not show...
	H. Provide all reasonably inferred standard conduits fitting and products required to complete conduit installation to meet the intended application whether noted, shown, or specified in the contract documents or not.
	H. Provide all reasonably inferred standard conduits fitting and products required to complete conduit installation to meet the intended application whether noted, shown, or specified in the contract documents or not.
	I. Connect recessed lighting fixtures to conduit runs with maximum six feet of flexible metal conduit.
	I. Connect recessed lighting fixtures to conduit runs with maximum six feet of flexible metal conduit.

	3.4 INSTALLATION
	3.4 INSTALLATION
	A. Install conduit in accordance with manufacturer's written instructions, as shown on drawings and as specified herein.
	A. Install conduit in accordance with manufacturer's written instructions, as shown on drawings and as specified herein.
	B. Minimum Conduit Size:  Unless otherwise noted herein or on Drawings, minimum conduit size shall be 3/4" for interior applications and 3/4" for exterior and underground applications.
	B. Minimum Conduit Size:  Unless otherwise noted herein or on Drawings, minimum conduit size shall be 3/4" for interior applications and 3/4" for exterior and underground applications.
	C. All conduit sizes shown on the drawings are sized for copper conductors with THHN/THWN insulation.  If conductor type or size is changed the contractor shall be responsible for resizing conduits upward to meet Code.
	C. All conduit sizes shown on the drawings are sized for copper conductors with THHN/THWN insulation.  If conductor type or size is changed the contractor shall be responsible for resizing conduits upward to meet Code.
	D. Except in electrical, communication and mechanical rooms, conduit connections to motors and surface cabinets shall be concealed unless exposed work is clearly called for on the Drawings.
	D. Except in electrical, communication and mechanical rooms, conduit connections to motors and surface cabinets shall be concealed unless exposed work is clearly called for on the Drawings.
	E. Install conduits in complete runs before pulling in cables or wires.
	E. Install conduits in complete runs before pulling in cables or wires.
	F. Install conduit free from dented, bruises or deformations.  Remove and replace any damaged conduits with new undamaged material.
	F. Install conduit free from dented, bruises or deformations.  Remove and replace any damaged conduits with new undamaged material.
	G. Conduits shall be well protected and tightly covered during construction using metallic bushings and bushing "pennies" to seal open ends.
	G. Conduits shall be well protected and tightly covered during construction using metallic bushings and bushing "pennies" to seal open ends.
	H. In making joints in rigid steel conduit, ream conduit smooth after cutting and threading.  Coat all field-threaded joints with UL approved conductive type compound to insure low resistance ground continuity through conduit, and to prevent seizing a...
	H. In making joints in rigid steel conduit, ream conduit smooth after cutting and threading.  Coat all field-threaded joints with UL approved conductive type compound to insure low resistance ground continuity through conduit, and to prevent seizing a...
	I. Clean any conduit in which moisture or any foreign matter has collected before pulling in conductors.  Paint all field-threaded joints to prevent corrosion.
	J. In all empty conduits or ducts, install a polyethylene pulling rope.
	I. Clean any conduit in which moisture or any foreign matter has collected before pulling in conductors.  Paint all field-threaded joints to prevent corrosion.
	J. In all empty conduits or ducts, install a polyethylene pulling rope.
	K. Conduit systems shall be mechanically and electrically continuous throughout.  Install code size, insulated, copper, green-grounding conductors in all conduit runs for branch circuits and feeders.  This conductor is not shown on the Drawings.  Refe...
	K. Conduit systems shall be mechanically and electrically continuous throughout.  Install code size, insulated, copper, green-grounding conductors in all conduit runs for branch circuits and feeders.  This conductor is not shown on the Drawings.  Refe...
	L. Metallic conduit shall not be in contact with other dissimilar metal pipes (i.e. plumbing).
	L. Metallic conduit shall not be in contact with other dissimilar metal pipes (i.e. plumbing).
	M. Make bends with standard conduit bending hand tool or machines.  The use of any item not specifically designed for the bending of electrical conduit is strictly prohibited.
	M. Make bends with standard conduit bending hand tool or machines.  The use of any item not specifically designed for the bending of electrical conduit is strictly prohibited.
	N. A run of conduit between terminations at wire pulling points shall not contain more than the equivalent of four quarter bends (360 degrees, total).
	N. A run of conduit between terminations at wire pulling points shall not contain more than the equivalent of four quarter bends (360 degrees, total).

	3.5 PENETRATIONS
	3.5 PENETRATIONS
	A. Locate penetrations and holes in advance where they are proposed in the structural sections such as footings, beams, wall, etc.  Penetrations are acceptable only when the following occurs:
	A. Locate penetrations and holes in advance where they are proposed in the structural sections such as footings, beams, wall, etc.  Penetrations are acceptable only when the following occurs:
	1. Where shown on the structural drawings.
	1. Where shown on the structural drawings.
	2. As approved by the Structural Engineer and The Division Of State Architect (DSA) prior to construction, and after submittal of drawing showing location, size, and position of each penetration.
	2. As approved by the Structural Engineer and The Division Of State Architect (DSA) prior to construction, and after submittal of drawing showing location, size, and position of each penetration.

	B. Cutting or holes:
	B. Cutting or holes:
	1. Cut holes through concrete, masonry block or brick floors and floors of structure with a diamond core drill or concrete saw.  Pneumatic hammer, impact electric, hand or manual hammer type drills are not allowed, except where permitted by the Struct...
	1. Cut holes through concrete, masonry block or brick floors and floors of structure with a diamond core drill or concrete saw.  Pneumatic hammer, impact electric, hand or manual hammer type drills are not allowed, except where permitted by the Struct...
	2. Provide sleeves or “can outs” for cast-in-place concrete floors and walls.  Following conduit installation, seal all penetrations using non-iron bearing, chloride free, non-shrinking, dry-pack grouting compounds; or fire rated penetration-sealing m...
	2. Provide sleeves or “can outs” for cast-in-place concrete floors and walls.  Following conduit installation, seal all penetrations using non-iron bearing, chloride free, non-shrinking, dry-pack grouting compounds; or fire rated penetration-sealing m...
	3. Cut holes for conduit penetrations through non-concrete and non-masonry walls, partitions, or floors with a hole saw.  The hole shall be only as large as required to accommodate the size of the conduit.
	3. Cut holes for conduit penetrations through non-concrete and non-masonry walls, partitions, or floors with a hole saw.  The hole shall be only as large as required to accommodate the size of the conduit.
	4. Provide single piece escutcheon plates around all exposed conduit penetrations in public places.
	4. Provide single piece escutcheon plates around all exposed conduit penetrations in public places.

	C. Sealing:
	C. Sealing:
	1. Non-rated penetrations:  Pack opening around conduits with non-flammable insulating material and seal with gypsum wallboard taping compound.
	2. Fire stop:  Where conduits, wireways, and other electrical raceways pass through fire rated partitions, walls, smoke partitions, or floor; install a UL classified fire stop material to provide an effective barrier against the spread of fire, smoke ...
	1. Non-rated penetrations:  Pack opening around conduits with non-flammable insulating material and seal with gypsum wallboard taping compound.
	1. Non-rated penetrations:  Pack opening around conduits with non-flammable insulating material and seal with gypsum wallboard taping compound.
	2. Fire stop:  Where conduits, wireways, and other electrical raceways pass through fire rated partitions, walls, smoke partitions, or floor; install a UL classified fire stop material to provide an effective barrier against the spread of fire, smoke ...


	3.6 TERMINATIONS AND JOINTS
	3.6 TERMINATIONS AND JOINTS
	A. Use raceway fittings that are of types compatible with the associated raceway and suitable for the use and location.  For intermediate steel conduit, use threaded rigid steel conduit fittings except as otherwise indicated.
	A. Use raceway fittings that are of types compatible with the associated raceway and suitable for the use and location.  For intermediate steel conduit, use threaded rigid steel conduit fittings except as otherwise indicated.
	B. Raceways shall be joined using specified couplings or transition couplings where dissimilar raceway systems are joined.
	B. Raceways shall be joined using specified couplings or transition couplings where dissimilar raceway systems are joined.
	C. Conduits shall be securely fastened to cabinets, boxes and gutters using two locknuts and an insulating bushing or specified insulated connectors.  Where joints cannot be made tight, use bonding jumpers to provide electrical continuity of the race...
	C. Conduits shall be securely fastened to cabinets, boxes and gutters using two locknuts and an insulating bushing or specified insulated connectors.  Where joints cannot be made tight, use bonding jumpers to provide electrical continuity of the race...
	D. Conduit terminations exposed at weatherproof enclosures and cast outlet boxes shall be made watertight using specified connectors and hubs.
	D. Conduit terminations exposed at weatherproof enclosures and cast outlet boxes shall be made watertight using specified connectors and hubs.
	E. Stub-up connections:  Extend conduits through concrete floor for connection to freestanding equipment with an adjustable top or coupling threaded inside for plugs and set flush with the finished floor.  Extend conductors to equipment with rigid ste...
	E. Stub-up connections:  Extend conduits through concrete floor for connection to freestanding equipment with an adjustable top or coupling threaded inside for plugs and set flush with the finished floor.  Extend conductors to equipment with rigid ste...
	F. Install specified cable sealing bushings on all conduits originating outside the building walls and terminating in switchgear, cabinets or gutters inside the building.  Install cable sealing bushings or raceway seal for conduit terminations in all ...
	F. Install specified cable sealing bushings on all conduits originating outside the building walls and terminating in switchgear, cabinets or gutters inside the building.  Install cable sealing bushings or raceway seal for conduit terminations in all ...
	G. Install expansion couplings where any conduit crosses a building separation or expansion joint as follows:
	G. Install expansion couplings where any conduit crosses a building separation or expansion joint as follows:
	1. Conduits three inches and larger, shall be rigidly secured to the building structure on opposite sides of a building expansion joint, and provided with expansion or deflection couplings.  Install the couplings in accordance with the manufacturer's ...
	1. Conduits three inches and larger, shall be rigidly secured to the building structure on opposite sides of a building expansion joint, and provided with expansion or deflection couplings.  Install the couplings in accordance with the manufacturer's ...
	2. Conduits smaller than three inches shall be rigidly secured to the building structure on opposite sides of a building expansion joint with junction boxes on both sides of the joint.  Connect conduits to junction boxes with 15 inches of slack flexib...
	2. Conduits smaller than three inches shall be rigidly secured to the building structure on opposite sides of a building expansion joint with junction boxes on both sides of the joint.  Connect conduits to junction boxes with 15 inches of slack flexib...

	H. Use short length (maximum of 6ft) of the appropriate FMC or LFMC conduit for connections to motors and other electrical equipment subject to movement, vibration, misalignment, cramped quarters, or noise transmission.  Provide liquidtight flexible m...
	H. Use short length (maximum of 6ft) of the appropriate FMC or LFMC conduit for connections to motors and other electrical equipment subject to movement, vibration, misalignment, cramped quarters, or noise transmission.  Provide liquidtight flexible m...
	H. Use short length (maximum of 6ft) of the appropriate FMC or LFMC conduit for connections to motors and other electrical equipment subject to movement, vibration, misalignment, cramped quarters, or noise transmission.  Provide liquidtight flexible m...

	3.7 SUPPORTS
	3.7 SUPPORTS
	A. Provide supports for raceways as specified in Section 26 05 29:  Electrical Hangers and Supports.
	A. Provide supports for raceways as specified in Section 26 05 29:  Electrical Hangers and Supports.
	B. All raceways systems shall be secured to building structures using specified fasteners, clamps and hangers spaced according to the NEC.
	B. All raceways systems shall be secured to building structures using specified fasteners, clamps and hangers spaced according to the NEC.
	C. Support single runs of conduit using one-hole pipe straps.  Where run horizontally on walls in damp or wet locations, install "clamp backs" to space conduit off the surface.
	C. Support single runs of conduit using one-hole pipe straps.  Where run horizontally on walls in damp or wet locations, install "clamp backs" to space conduit off the surface.
	D. Multiple conduit runs shall be supported using "trapeze" hangers fabricated from specified construction channel, mounted to 3/8-inch diameter, threaded steel rods secured to building structures.  Fasten conduit to construction channel with standard...
	D. Multiple conduit runs shall be supported using "trapeze" hangers fabricated from specified construction channel, mounted to 3/8-inch diameter, threaded steel rods secured to building structures.  Fasten conduit to construction channel with standard...
	E. Individual 3/4" conduits installed above suspended ceilings may be attached to the ceiling's hanger wire using spring steel support clips provided that not more than two conduits are attached to any single support wire.
	E. Individual 3/4" conduits installed above suspended ceilings may be attached to the ceiling's hanger wire using spring steel support clips provided that not more than two conduits are attached to any single support wire.
	F. Support exposed vertical conduit runs at each floor level, independent of cabinets or switches to which they run, by means of acceptable supports.
	F. Support exposed vertical conduit runs at each floor level, independent of cabinets or switches to which they run, by means of acceptable supports.
	G. Fasteners and supports in solid masonry and concrete:
	G. Fasteners and supports in solid masonry and concrete:
	1. Use steel or malleable iron concrete inserts set in place prior to placing the concrete.
	1. Use steel or malleable iron concrete inserts set in place prior to placing the concrete.
	2. After concrete installation:
	2. After concrete installation:
	a. Steel expansion anchors not less than ¼ inch bolt size and not less than 1-1/8 inch embedment.
	a. Steel expansion anchors not less than ¼ inch bolt size and not less than 1-1/8 inch embedment.
	b. Power set fasteners not less than ¼ inch diameter with depth of penetration not less than three inches.
	b. Power set fasteners not less than ¼ inch diameter with depth of penetration not less than three inches.
	c. Use vibration and shock resistant anchors and fasteners for attaching to concrete ceilings.
	c. Use vibration and shock resistant anchors and fasteners for attaching to concrete ceilings.


	H. Hollow masonry:  Toggle bolts are permitted.  Bolts supported only by masonry block are not acceptable.
	H. Hollow masonry:  Toggle bolts are permitted.  Bolts supported only by masonry block are not acceptable.
	I. Metal structures:  Use machine screw fasteners or other devices specifically designed and approved for the application.
	I. Metal structures:  Use machine screw fasteners or other devices specifically designed and approved for the application.
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	PART 1 -  General
	PART 1 -  General
	1.1 SUMMARY
	1.1 SUMMARY
	A. Work included:  Labor, materials and equipment necessary to complete the installation required for the item specified under this Division, including but not limited to:
	A. Work included:  Labor, materials and equipment necessary to complete the installation required for the item specified under this Division, including but not limited to:
	1. Wall and ceiling outlet boxes.
	1. Wall and ceiling outlet boxes.
	2. Pull and junction boxes.
	2. Pull and junction boxes.

	B. Related Work:  Consult all other Sections, determine the extent and character of related Work and properly coordinate Work specified herein with that specified elsewhere to produce a complete installation.
	B. Related Work:  Consult all other Sections, determine the extent and character of related Work and properly coordinate Work specified herein with that specified elsewhere to produce a complete installation.
	1. Division 08:  Access doors.  Wall and ceiling access doors.
	1. Division 08:  Access doors.  Wall and ceiling access doors.


	1.2 REFERENCES
	1.2 REFERENCES
	A. Comply with the latest edition of the following applicable Specifications and standards except as otherwise indicated or specified.
	A. Comply with the latest edition of the following applicable Specifications and standards except as otherwise indicated or specified.
	1. American National Standards Institute/National Electrical Manufacturer Association:
	1. American National Standards Institute/National Electrical Manufacturer Association:
	ANSI/NEMA OS-1; Sheet-Steel Outlet Boxes, Device Boxes, Covers and Box Supports.
	ANSI/NEMA OS-1; Sheet-Steel Outlet Boxes, Device Boxes, Covers and Box Supports.
	ANSI/NEMA OS-2; Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports.
	ANSI/NEMA OS-2; Nonmetallic Outlet Boxes, Device Boxes, Covers and Box Supports.
	NEMA 250; Enclosures for Electrical Equipment (1000 volts maximum).
	NEMA 250; Enclosures for Electrical Equipment (1000 volts maximum).
	2. Underwriters Laboratories (UL):
	2. Underwriters Laboratories (UL):
	UL 50; Enclosures for Electrical Equipment.
	UL 50; Enclosures for Electrical Equipment.
	UL 514A; Metallic Outlet Boxes.
	UL 514A; Metallic Outlet Boxes.
	UL 1773; Termination Boxes.
	UL 1773; Termination Boxes.


	1.3 SUBMITTALS
	1.3 SUBMITTALS
	A. Submit in accordance with the requirements of Section 260010:  Basic Electrical Requirements, the following items:
	A. Submit in accordance with the requirements of Section 260010:  Basic Electrical Requirements, the following items:
	1. Data/catalog cuts for each product and component specified herein, listing all physical and electrical characteristics and ratings indicating compliance with all listed standards.
	1. Data/catalog cuts for each product and component specified herein, listing all physical and electrical characteristics and ratings indicating compliance with all listed standards.
	2. Clearly mark on each data sheet the specific item(s) being submitted and the proposed application.
	2. Clearly mark on each data sheet the specific item(s) being submitted and the proposed application.
	3. Submit Manufacturer's installation instructions.
	3. Submit Manufacturer's installation instructions.


	1.4 QUALITY ASSURANCE
	1.4 QUALITY ASSURANCE
	A. All materials, equipment and parts comprising the units specified herein shall be new, unused and currently under production.
	B. Only products and applications listed in this Section may be used on the Project unless otherwise submitted.
	A. All materials, equipment and parts comprising the units specified herein shall be new, unused and currently under production.
	A. All materials, equipment and parts comprising the units specified herein shall be new, unused and currently under production.
	B. Only products and applications listed in this Section may be used on the Project unless otherwise submitted.
	B. Only products and applications listed in this Section may be used on the Project unless otherwise submitted.


	PART 2 -  Products
	PART 2 -  Products
	2.1 MANUFACTURERS
	2.1 MANUFACTURERS
	A. Products furnished by the following Manufacturers shall be acceptable if in compliance with all features specified herein and indicated on the Drawings.
	A. Products furnished by the following Manufacturers shall be acceptable if in compliance with all features specified herein and indicated on the Drawings.
	1. Outlet and junction boxes:
	1. Outlet and junction boxes:
	a. Spring City Electrical Manufacturing Co.
	a. Spring City Electrical Manufacturing Co.
	b. Thomas & Betts Corp.
	b. Thomas & Betts Corp.
	c. Raco, Inc.
	c. Raco, Inc.


	B. Substitutions:  Under provisions of Section 260010:  Basic Electrical Requirements.
	B. Substitutions:  Under provisions of Section 260010:  Basic Electrical Requirements.

	2.2 OUTLET BOXES
	2.2 OUTLET BOXES
	A. Standard outlet box:
	A. Standard outlet box:
	1. Provide galvanized, one-piece die formed or drawn steel, knockout type box of size and configuration best suited to the application indicated on the Drawings.
	1. Provide galvanized, one-piece die formed or drawn steel, knockout type box of size and configuration best suited to the application indicated on the Drawings.
	2. 4-inch square by 2-1/8 inch deep shall be minimum box size.
	2. 4-inch square by 2-1/8 inch deep shall be minimum box size.
	3. ANSI/NEMA OS 1.
	3. ANSI/NEMA OS 1.

	B. Cast metal outlet body:
	B. Cast metal outlet body:
	1. Provide four inch round, galvanized cast iron alloy with threaded hubs and mounting lugs as required.
	1. Provide four inch round, galvanized cast iron alloy with threaded hubs and mounting lugs as required.
	2. Provide boxes with cast cover plates of the same material as the box and neoprene cover gaskets.
	2. Provide boxes with cast cover plates of the same material as the box and neoprene cover gaskets.

	C. Conduit outlet body:  Provide Cadmium plated cast iron alloy, oblong conduit outlet bodies with threaded conduit hubs and neoprene gasket, cast iron covers.
	C. Conduit outlet body:  Provide Cadmium plated cast iron alloy, oblong conduit outlet bodies with threaded conduit hubs and neoprene gasket, cast iron covers.


	PART 3 -  eXECUTION
	PART 3 -  eXECUTION
	3.1 EXAMINATION
	3.1 EXAMINATION
	A. Contractor shall thoroughly examine Project site conditions for acceptance of box installation to verify conformance with Manufacturer and Specification tolerances.  Do not commence with installation until all conditions are made satisfactory.
	A. Contractor shall thoroughly examine Project site conditions for acceptance of box installation to verify conformance with Manufacturer and Specification tolerances.  Do not commence with installation until all conditions are made satisfactory.

	3.2 PREPARATION
	3.2 PREPARATION
	A. Install all outlet boxes flush with building walls, ceilings and floors except where boxes are installed in mechanical and electrical rooms, in cabinetry, above accessible ceilings or where exposed Work is called for on the Drawings.
	A. Install all outlet boxes flush with building walls, ceilings and floors except where boxes are installed in mechanical and electrical rooms, in cabinetry, above accessible ceilings or where exposed Work is called for on the Drawings.
	B. Install outlet boxes at the locations and elevations indicated on the Drawings or specified herein. Make adjustments to locations as required by structural conditions and to suit coordination requirements of other trades.
	B. Install outlet boxes at the locations and elevations indicated on the Drawings or specified herein. Make adjustments to locations as required by structural conditions and to suit coordination requirements of other trades.
	B. Install outlet boxes at the locations and elevations indicated on the Drawings or specified herein. Make adjustments to locations as required by structural conditions and to suit coordination requirements of other trades.
	C. Locate switch outlet boxes on the latch side of doorways unless otherwise indicated.
	C. Locate switch outlet boxes on the latch side of doorways unless otherwise indicated.
	D. Locate outlet boxes above hung ceilings having concealed suspension systems, adjacent to openings for removable recessed lighting fixtures.
	D. Locate outlet boxes above hung ceilings having concealed suspension systems, adjacent to openings for removable recessed lighting fixtures.
	E. Do not install outlet boxes back-to-back, separate boxes by at least 6".  In fire rated walls separate boxes by at least 24" and wall stud.
	E. Do not install outlet boxes back-to-back, separate boxes by at least 6".  In fire rated walls separate boxes by at least 24" and wall stud.

	3.3 INSTALLATION
	3.3 INSTALLATION
	A. Install boxes in accordance with Manufacturer's written instructions, as indicated on Drawings and as specified herein.
	A. Install boxes in accordance with Manufacturer's written instructions, as indicated on Drawings and as specified herein.
	B. Locate electrical boxes as indicated on Drawings and as required for splices, taps, wire pulling, equipment connections and Code compliance.
	B. Locate electrical boxes as indicated on Drawings and as required for splices, taps, wire pulling, equipment connections and Code compliance.
	C. Install junction or pullboxes where required to limit bends in conduit runs to not more than 360 degrees or where pulling tension achieved would exceed the maximum allowable for the cable to be installed.  Note that these boxes are not indicated on...
	C. Install junction or pullboxes where required to limit bends in conduit runs to not more than 360 degrees or where pulling tension achieved would exceed the maximum allowable for the cable to be installed.  Note that these boxes are not indicated on...
	D. Install raised covers (plaster rings) on all outlet boxes in stud walls or in furred, suspended or exposed concrete ceilings.  Covers shall be of a depth to suit the wall or ceiling finish.
	D. Install raised covers (plaster rings) on all outlet boxes in stud walls or in furred, suspended or exposed concrete ceilings.  Covers shall be of a depth to suit the wall or ceiling finish.
	E. Leave no unused openings in any box.  Install close-up plugs as required to seal openings.
	E. Leave no unused openings in any box.  Install close-up plugs as required to seal openings.
	F. Provide an access panel in permanent ceiling or wall where boxes are installed and will be inaccessible.
	F. Provide an access panel in permanent ceiling or wall where boxes are installed and will be inaccessible.
	G. For boxes mounted in exterior walls, make sure that there is insulation behind outlet boxes to prevent condensation in boxes.
	G. For boxes mounted in exterior walls, make sure that there is insulation behind outlet boxes to prevent condensation in boxes.
	H. For outlets mounted above counters, benches or backsplashes, coordinate location and mounting heights with built-in units.  Adjust mounting height to agree with required location for equipment served.
	H. For outlets mounted above counters, benches or backsplashes, coordinate location and mounting heights with built-in units.  Adjust mounting height to agree with required location for equipment served.
	I. Use conduit outlet bodies to facilitate pulling of conductors or to make changes in conduit direction only.  Do not make splices in conduit outlet bodies.
	I. Use conduit outlet bodies to facilitate pulling of conductors or to make changes in conduit direction only.  Do not make splices in conduit outlet bodies.
	J. Add additional sheet rock as necessary to maintain original fire rating of walls where boxes are installed.
	J. Add additional sheet rock as necessary to maintain original fire rating of walls where boxes are installed.
	K. Install galvanized steel coverplates on boxes in unfinished areas, above accessible ceilings and on surface mounted outlets.
	K. Install galvanized steel coverplates on boxes in unfinished areas, above accessible ceilings and on surface mounted outlets.

	3.4 SUPPORTS
	3.4 SUPPORTS
	A. Provide boxes installed in metal stud walls with brackets designed for attaching directly to the studs or mount boxes on specified box supports.
	A. Provide boxes installed in metal stud walls with brackets designed for attaching directly to the studs or mount boxes on specified box supports.
	B. Mount boxes, installed in suspended ceilings of gypsum board or lath and plaster construction, to 16 gauge metal channel bars attached to main ceiling runners.
	C. Support boxes independently of conduit system.
	D. Support boxes, installed in suspended ceilings supporting acoustical tiles or panels, directly from the structure above wherever pendant mounted lighting fixtures are to be installed from the box.
	B. Mount boxes, installed in suspended ceilings of gypsum board or lath and plaster construction, to 16 gauge metal channel bars attached to main ceiling runners.
	B. Mount boxes, installed in suspended ceilings of gypsum board or lath and plaster construction, to 16 gauge metal channel bars attached to main ceiling runners.
	C. Support boxes independently of conduit system.
	C. Support boxes independently of conduit system.
	D. Support boxes, installed in suspended ceilings supporting acoustical tiles or panels, directly from the structure above wherever pendant mounted lighting fixtures are to be installed from the box.
	D. Support boxes, installed in suspended ceilings supporting acoustical tiles or panels, directly from the structure above wherever pendant mounted lighting fixtures are to be installed from the box.
	E. Support boxes, mounted above suspended acoustical tile ceilings, directly from the structure above.
	E. Support boxes, mounted above suspended acoustical tile ceilings, directly from the structure above.
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