SCOPE OF WORK
SECTION 01100

FRESNO UNIFIED SCHOOL DISTRICT
SCOPE OF WORK

A SCOPE OF WORK

1. The work of this contract is comprised of providing all labor and materials to design,
fabricate, provide, and install a new LED message center marquee sign and pole per
District specifications.

a. Location: Sunnyside High School 1019 S Peach Ave

B. RELATED SECTIONS

Section 03 30 00 — Cast-In-Place Concrete
Section 26 00 00 — Basic Electrical Requirements
G-008 — Detail for Typical High School Marquee
Site Plan Key for Sunnyside High School
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C. QUALITY ASSURANCE

1. Contractor/Manufacturer Qualifications:
a.  The contractor and the manufacturer must be the same.
b. Proposed marquee design drawing shall be submitted for District review,
revision and final approval prior to proceeding with DSA submittal.
2.  Warranty:
a. The CONTRACTOR/MANUFACTURER must supply a one-year (12
month) guarantee against faulty workmanship and materials.

D. PRODUCT

1. For Product Substitutions please refer to; Fresno Unified School District's General
Conditions 01 25 13.01 Product Substitution Procedures.

2. Pylon Sign

a. Double-sided with overall height at 16'-8" above finish grade and
approximate width at 7'-10".

b. Pylon decor to include on both sides the school mascot and the wording,
"COOPER MIDDLE SCHOOL".

c. Top and bottom decor to be routed out of .125 aluminum with a 2" square
tube aluminum frame.

d. Logo and lettering box to be pan channels fabricated out of .040 pre-coated
aluminum with 5" deep returns painted with Matthews satin acrylic
polyurethane paint finish or equal.

e.  Faces to be routed out of 3/16" white acrylic decorated with 3M translucent
vinyl film and digital print graphics with a UV laminate and %" blue trim
cap retainers.

f. Internal illumination to be supplied with high output 7000 white LED
modules and remote 12-volt 60-watt power supplies.
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SCOPE OF WORK
SECTION 01100

g. Display to be have a 3-1.75" x 7'-10.5" 16mm RGB LED message center
capable of full color with wireless Ethernet communication.

h. LED message center to be painted with a satin black acrylic polyurethane
finish with perforated aluminum side enclosure to allow for ventilation.

i.  Sign to be mounted on a single pole with direct burial footing and mow-
strip.

J.  Fabrication, electrical and installation to be done in accordance with DSA,
UL & NEC requirements. Sign to bear UL Label.

3. LED Board

LED Pixel Pitch: 16.0mm

Matrix Size: 60 x 150

Viewing Area: 3' 1 13/16" x 7' 10 1/2", minimum.
Cabinet Size: 3' 113/16"x7' 101/2"x611/16", minimum.
Color: RGB

Color Processing: RGB 1.15 quintillion Colors

LED's per pixel: Red: 1 Green: 1 Blue: 1

Total# of LED's: 54000

Character Size: 4.4 Inches

# of Lines/Char. Line: 8 line(s), 25 characters
Brightness: 10000 NIT's (+-5%)

Viewing Angle: 140 Degrees Horizontal

Display Configuration: Double Face (2 Cabinets - Primary/Secondary)
Maintenance Door: Front

Cabinet Design: Module

Display Net Weight: 325.67 Ibs. per face (+/- 10%)
Ventilation: Rear Vent

Dimming Levels: 100 - Auto & Manual
Dimming/Temp. Sensor: Included

Software: ME Pro Plus, or equal

Software Upgrade: 5 Years Software Upgrades
Software Training: Webinar

AC Power Required: Single Phase 120V or 240V 50/60Hz
Total Boot Up Amps* (120V): 18.1

Regular Operating Amps* (120V): 5.26

Example Electrical Cost* (120V): US$0.82/Day
Venting Requirement*: 347.39 CFM

Warranty*: 5 Year Parts/In Factory Labor Warranty
Communication: Wireless Ethernet
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E. CONTRACTOR RESPONSIBILITIES

1.  Removal and disposal of existing marquee sign concrete pad just below grade including
electrical disconnections as necessary. Costs associated with repairs to infrastructure shall
be the responsibility of contractor.

2. Design, provide, and install a new marquee sign and new pole approximately 5ft next to
existing sign.

3. Contractor to include all services related to obtaining Division of State Architect
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SCOPE OF WORK
SECTION 01100

4. (DSA) approval, including but not limited to, engineering and architectural services,
producing required submittal drawings, specifications, and any necessary revisions,
submission of drawings, specifications, and other DSA required paperwork in order
to achieve both approval to proceed with construction and final DSA project closeout.

5. Contractor is responsible for submitting fees/check as part of DSA submittal and approval
process.

6. Contractor to provide minimum 48 hours' notice to District Project Manager requesting
state required testing and inspections.

7. Compact subgrade and pour new 4" thick concrete pad at 3,000psi.

8. Supply and install all electrical, data, concrete and signage per manufacturer, DSA, UL
and NEC requirements.

9. Responsible for final hookup and initial programming.

10. Contractor is responsible for providing new electrical and data connection to new sign.
Two (2) 20AMP circuits from panel 1 direct from breaker, the 2" via time clock.
District will show point of connection.

11. Contractor to provide time clock.

12. Where trenching or boring is performed, contractor to level back disturbed field,
replace irrigation, and reseed as needed. Concrete and asphalt to be replaced in-kind
if disturbed.

F. DISTRICT RESPONSIBILITIES

1. District is responsible for providing underground utility locating.
2. District to provide and coordinate all DSA required inspections and testing.
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)
REV DATE: 6/6/19

SECTION 03 30 00
CAST-IN-PLACE CONCRETE (SITE WORK)

PART 1 - GENERAL

1.1 RELATED DOCUMENTS
A. Drawings and general provisions of the Contract, including General and Supplementary
Conditions and other Division 01 Specifications Sections, Alternates and Addenda apply to this
Section.
1.2 SUMMARY:

A. Principle Work Items Are:
1. Concrete Work:
a. Rough concrete.
Finish concrete.
Specially finished concrete.
Bases for light poles.
School name sign with cast-in letters.
. Grouting at folding panel partition sills.
Formwork.
Curing and protection.
Plastic membrane.
Off-site work:
a. Sidewalks, driveways, curbs and gutters.
6. Work installed but furnished by another Section:
a. Setting rough hardware and other embedded items.
b. Setting grates and frames for areaways.
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B. Related Work Specified Elsewhere:

Furnishing rough hardware and other embedded items: Respective Sections.
EARTHWORK.

SITE DRAINAGE CONCRETE STRUCTURES.

CHAIN LINK FENCES AND GATES.

STEEL REINFORCEMENT.

BITUMINOUS DAMPPROOFING, at planters and retaining walls.

IDENTIFYING DEVICES.

Door sills: Respective Sections.

Rough concrete encasement for certain piping systems and concrete thrust blocks for
piping systems: Various Sections of Division 22 & 23.

Rough concrete encasement for underground electrical conduits: Various Sections of
Division 26.
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)
REV DATE: 6/6/19

1.3

A

1.4

SUBMITTALS:

Substitutions:

1. In accordance with Substitutions Procedure.

2. Only written approval of District will permit substitutions for materials specified. Refer
to Section 00700, Article 30, Substitutions, for procedure.

Shop Drawings for Cast-in Letters: Full-size template layout of wording for school name sign.
Concrete Design Mix: By testing laboratory.

Test Reports: Source and Field Quality Control tests.

Certificates:

1. Weighmaster's Certificates: Per DSA requirements.

2. Certificate for Off-Site Work: Provide for all off-site work, per Paragraph ....

QUALITY ASSURANCE:

Design criteria; formwork:

1. Contractor shall be solely responsible for all formwork and Contractor shall:
a. Design, construct and maintain formwork to safely support all loads.
b. Obtain Governing Agency approval when such is required.

Testing Agency:
1. On-Site Work: District designated testing laboratory.
2. Off-Site Work: Governing Agency approved testing laboratory.

Requirements of Regulatory Agencies:
1. Codes: Conform to Titles 21 and 24 of the CCR and conform to CBC.
2. Off-site work:

a. Conform to Local Governing Agency requirements.
b. Obtain and pay for all permits, licenses and fees.
c. Arrange for all tests and inspections.

Tests and Inspection: General: Refer to Section 014000.

Allowable Tolerances for Concrete Surface Smoothness: 1/8" maximum permissible variation
from a true plane measured from a 10' straight edge placed anywhere on the surface,
non-cumulative.

Job Mock-Ups:

1. General:
a. Make samples on-site; revise as required; obtain District's approval, 10 days prior
to casting finished work.
b. Finished work to match approved samples.
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)

REV DATE: 6/6/19

C. Approved sample may be incorporated into the work.

2. Specially Finished Concrete: Flatwork:
a. Sample size: 20 SF minimum.
b. Required for following finishes: Salt.

3. Specially Finished Concrete; School Name Sign:
a. Sample size: 2 SF minimum wall area.
b. Required for following finishes: Sandblasted.

1.5

1.6

Source Quality Control:
1. Testing laboratory shall provide continuous inspection at concrete batch plant for all
structural concrete, defined as follows:

a. Footings, foundation walls, floor slabs-on-grade, exterior reinforced slabs.
b. Walls.
2. Furnish Weighmaster's Certificates for all concrete.

PRODUCT DELIVERY, STORAGE AND HANDLING:

A. Storage; Concrete Materials:

1. Cement: Store in weather tight enclosures and protect against dampness,
contamination and warehouse set.

2. Aggregates

a. Stock pile to prevent excessive segregation or contamination with other materials
or other sizes of aggregates.
b. Use only one supply source for each aggregate stock pile.
3. Admixtures:
a. Store to prevent contamination, evaporation or damage.
b. Protect liquid admixtures from freezing or harmful temperature ranges.
C. Agitate emulsions prior to use.

Delivery: Ready-Mixed Concrete: Conform to Title 24, CBC Chapter 19A.

Formwork Materials:

1. On delivery to job-site, place materials in area protected from weather.

2. Store materials above ground on framework or blocking and cover with protective
waterproof covering providing for adequate air circulation or ventilation.

3. Handle materials to prevent damage.

PROJECT CONDITIONS

Environmental Requirements:
1. Allowable Concrete Temperatures:
a. Cold Weather: When depositing concrete in freezing or near-freezing weather,
concrete mix temperature shall be between 50° and 90° F when cement is added.
Maintain a concrete temperature of 50° F. minimum for 72 hours minimum after
placing or until concrete has thoroughly hardened. When necessary, heat
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)
REV DATE: 6/6/19

concrete materials before mixing. Take necessary precautions to protect
transit-mix concrete.

b. Hot Weather: 90° F. maximum.
Protection:
1. Do not place concrete during rain, sleet, or snow unless protection is provided.
2. After placement, protect from injury by elements, traffic, construction operations and

other causes.

Sequencing, Scheduling: Coordinate work with earthwork, trenching for foundations,
underground utilities, plumbing, electrical, mechanical, Section furnishing imbedded items,
steel reinforcement and related work of other Sections.

PART 2 - PRODUCTS

21

2.2

2.3

MATERIALS; GENERAL:

Conform to Codes and additional requirements stated herein.

BASIC CONCRETE MATERIALS:

Portland Cement:
1. Type | or Il; per CBC and ASTM C150.
2. Use tested cement only. Use same cement brand for all exposed work.

Water: Clean, fresh, free of injurious amounts of minerals, organic, substances, salts, acids or
alkali.

Aggregates:
1. General: Per CBC.
2. Hardrock Aggregates: Per CBC and ASTM C33.
a. Fine: Sand well graded from coarse to fine.
b. Coarse: Uniformly graded from 1/4" to maximum permissible size. Maximum size
per Title 24, CBC Chapter 19A, but not to exceed 1" in any case.
3. Lightweight concrete: Per ASTM Standard C330-80.

MATERIALS; CONCRETE ADDITIVES:

Admixtures:
1. General: Inclusion in concrete mix is at the Contractor's option and expense.
2. Types:

a. Conform to Title 24, CBC Chapter 19A, which is based on ASTM C260, C494, C618.
Admixtures shall increase workability and reduce water demand.
b. Acceptable Products:
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)
REV DATE: 6/6/19

2.4

2.5

1) Floor slabs-on-grade: Red Label or Anti-Hydro.

MATERIALS; CONCRETE SURFACE TREATMENTS:

Liquid Curing Compounds:
1. General: Conform to ASTM C309.

2. Acceptable Manufacturers: Hunt Process Co., Burke Co., Scofield Sonneborn.
3. Black, Permanent Type (for areas to receive resilient flooring or carpet):

a. Hunt Black, as a standard of quality.
4. Clear, Oxidizing Type (for areas to be exposed, interior or exterior):

a. Hunt Clear No. ARB as a standard of quality.

Floor Hardeners:

1. Color Hardeners; Dry shake:
a. Color: Natural gray.
b. Acceptable manufacturers and products:
1) Scofield Co., Lithochrome, as a standard of quality.
2) Master Builders, Colorcon.
3) Sonneborn, Harcol.

Abrasive Grains:

1. Type: 60% minimum aluminum oxide abrasive, ceramically bonded to vitrification,
neutral color, homogeneous, rustproof; crushed and graded from 1/32" to all passing
1/4" screen.

2. Acceptable Manufacturers and Products:
a. Norton Co., Alundum Fine DF, as a standard of quality.
b. Scofield Co., Lithochrome Abrasive Grains.

MATERIALS: CONCRETE JOINTS:

Metal Joint Form/Screed:

1. Type: 24 gauge galvanized formed steel, tongue and groove design, 7/8" diameter rebar
knockouts at 6" on center; depth equal to slab depth. Complete system with
form/screed, stakes, splice plates, clips and all accessories.

2. Acceptable manufacturers and products:

a. Burke, Keyed Kold, as a standard of quality.

b Greenstreak, No. 500 Series, Joint Screed.

C. Heckmann, No. 95, Tongue and Groove Joint.
d Jahn, Screed Key Joint.

Zip-top Control Joints:
1. Type: Extruded one-piece plastic T-shape, removable zip-off top.

2. Acceptable manufacturer, Zipcap.

Expansion Joints; Asphalt Impregnated Fiber:
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)
REV DATE: 6/6/19

2.6

2.7

2.8

A.

1. Type: Cane fiber, p e-formed, waterproof asphalt impregnated; 1/2” thick x slab depth;
per AASHO M213.
2. Acceptable Manufacturers and Products:
a. Burke Co., Fiber Expansion Joint.
b. Sonneborn, Sonoflex.
MATERIALS; SPECIALLY FINISHED FLATWORK:
Rock Salt: Commercial coarse granular-type, (similar to that used in water softening systems)
sized from 1/4" to 3/8", with 65% 3/8" in size.
MATERIALS; WOOD FORMWORK:
Grade Marks and Rules For Lumber and Plywood: Per Section ROUGH CARPENTRY.

Framing Lumber; General: Douglas Fir; Standard Grade Light Framing or better.

Boards for Unexposed Concrete and Basic Forms: Douglas Fir, S4S; Standard Grade or better.

Plywood:
1. For unexposed concrete and basic forms: Douglas Fir; Exterior Grade C-C or better.
2. For exposed concrete: Douglas Fir Plyform, Exterior Class 1; B-B wood face or high

density overlay sheet (HDO).

Form Ties; Typical:
1. Type: Snap-ties, carbon steel, 1/4" maximum diameter, 1" minimum break back, 5,000
Ib. minimum strength; adjustable or accurately sized.

2. Acceptable manufacturers and products:
a. Burke, Penta-Tie, as a standard of quality.
b. Concrete Tie, Contac.

Form Coatings and Release Agents--Types:

1. Per manufacturer's recommendations, suitable for type of form materials and finished
concrete surface.

2. Materials shall not stain or change color of exposed concrete.

3. Materials shall be compatible with finishes to concrete.

Chamfers and Control Joints:

1. General: Wood or plastic, saw kerf backs, 15 taper sides, width or least equal to depth,
configurations as required.

2. Chamfers: 3/4"minimum width.

MATERIALS; ACCESSORIES AND MISCELLANEOUS:

Leveling Filler For Floor Slabs:
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)

REV DATE: 6/6/19
1. Type: Liquid latex compound and filler powder.
2. Acceptable manufacturers and products:
a. Flintkote, Latex Underlayment Binder and Powder.
b. Dowman Products, Fixallatex latex underlayment.

2.9

C. Webtex No. 660 Latex Underlayment.

Nailing Blocks and Other Embedded Wood: Pressure-treated Douglas Fir, per Section ROUGH
CARPENTRY.

Sand for Sandblasting: Hard, sharp, quartz sand.

Non-Shrink Grout Por-Rok by Hallemite Co; Masterflow No. 713 Grout by

Master Builders; Lithochrome, TRU Grade, by Scofield.

Cast-in Letters for School Name Sign: Wood block style letters similar to West-On Letters, Inc.
products.

MIXES; CONCRETE:

Mix Proportioning:

1. General:

a. Designed Mix, per Title 24, CBC Chapter 19A , and ACI 318; for all concrete.
b. Mix design by designated Testing Laboratory.

c. Design shall include all admixtures and/or additives, if any. Use as approved by
DSA.
d. Do not add salt, chemicals, or other materials to mix to prevent freezing.
2. Strengths, Proportions and Criteria:
a. 2,500 psi Concrete: Typical for all locations; except where higher strengths are
indicated.

1) Strength: 2,500 psi and 28 days; 1,500 psi at 7 days.
2) Cement content, minimum 5-1/4 sacks (94#) cy.
3) Slump maximum: 4",

Mixing:

1. General: Per Title 24, CBC Chapter 19A and ASTM C94.

2. Batch Mixed: Use ASTM C94 batch mixer; or capacity to handle one or more full sack
batches. No split-sack batches.

Transit Mixed: Per ACI 318.

Mix concrete only in quantities necessary for immediate use.

Do not re-temper concrete.

Discharge all wash water from mixer before reloading.

Include additives and admixtures.

Noubkw
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)

REV DATE: 6/6/19
2.10 MIXES; DRYPACK:
A. Mix Proportions: One part cement, 1 1/2 parts sand (fine aggregate).
B. Mixing: With sufficient water to make a stiff mixture, which can be molded by hand into a
sphere.
2.11 MIXES; GROUT MIX FOR SACKED FINISH:
A. Mix Proportions: One part cement, 1 1/2 parts fine sifted sand.
B. Mixing: With sufficient water, to the consistency of thick paint.

PART 3 - EXECUTION

3.1

3.2

3.3

INSPECTION:

Examine excavations for foundations, footings, structures and examine earthwork operations
and subgrade for defects that will adversely affect the execution and quality of work.

Do not start work until unsatisfactory conditions are corrected.

PREPARATION:

Layout: Accurately lay out work to properly position all elements to lines and levels.

Joining to Previous Pours or Existing Work: Sandblast, roughen and clean existing joining
concrete and rebar surfaces to provide a proper bond to new work.

WOOD FORMWORK:

Scope:

1. General: All concrete shall be cast-in forms.

2. Footings: When specifically approved by District/Engineer and DSA, earth banks may be

used as forms in lieu of wood forms.

Form Face Types:

1. Unexposed Concrete: Plywood or horizontal boards.
2. Exposed Concrete:
a. General: All new materials, or materials reconditioned to like new.

b. Typical Work: Plywood panels, 4' x 8' typical size. Layout symmetrically, long
diameter vertical; panels stacked; all joints aligned, level, plumb, and tight.

© FRESNO UNIFIED SCHOOL DISTRICT 033000 - Page 8 of 16



SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)

REV DATE: 6/6/19
C. General Construction:
1. Forms shall be substantial, unyielding, true to line and level; sufficiently tight to prevent

leakage of mortar; adequately tied and braced; and conform exactly to dimensions of
finish concrete.

2. Forms shall provide adequate work clearances, temporary access openings necessary for
concrete placement, provisions for attachment to previous work; and provide for
stripping without injury to concrete work.

3. Cleanouts: Provide continuous cleanouts on one side at bottom of vertical work (such as
walls), and other openings as necessary to facilitate cleaning and inspection of the work.

D. Fabrication:
1. Nail board and/or plywood form faces securely to studs. Space studs to adequately
support form faces and prevent bulging. Provide stud or solid backing at all joints.
2. Install chamfer strips at all exposed corners and edges.
3. Securely fasten chamfers, control joints and other detail work.
E. Erection:
1. General: Erect formwork plumb and level; double wales; adequately brace, shore and

support; set so finished concrete surfaces will drain.
2. Ties and Spreaders:

a. General: Position to securely anchor forms; maintain accurate wall dimensions,
true surfaces and prevent bulging.
b. Exposed Concrete: Position in similar symmetrical patterns.
3. Footings and Foundation Walls: Form both sides; secure to stakes.
4. Walls: Form both sides; set so tops of exposed work will be a straight, level line.
F. Form Coatings and Release Agents: Apply, per manufacturer's recommendations, to evenly

coat all contact surfaces.

3.4 INSTALLATION; EMBEDDED ITEMS:

A General:
1. Install per Title 24, CBC Chapter 19A.
2 Place accurately; anchor securely to prevent displacement.
3. No wood to be permanently embedded in concrete, except where indicated.
4 Coordinate, notify, provide access for other Sections to set their required work.

3.5 INSTALLATION; GRATES AND FRAMES FOR AREAWAYS:
A. Install accurately, level, at proper elevations, securely anchored, and with all fastenings in
place.
3.6 INSTALLATION; SCREEDS FOR SLABS, WALKS AND FLAT WORK:
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)

REV DATE: 6/6/19
A. General:
1. Set and securely support screeds accurately to lines, levels and grades required for
finished work.
2. Where membranes occur, supports shall not puncture membranes.
3. Spacing: 8' 0" on center typically; closer intervals where construction conditions require.
B. Permanent Metal Joint Form/Screeds:

3.7

3.8

1. Scope: Install in all exterior slabs, walks, paving and flatworm.

2. Spacing/Location: 20'-0" on center maximum each way; all points where concrete
changes direction; and where indicated.

3. Installation: Burke Keyed Kold system, as a standard of quality.
a. Stakes: Space 2'-0" on center typical, and 6" maximum from ends of runs.

b. Screeds: Hang screeds on stakes, crimp top leg into hole in stake, clip bottom leg
to stake, butt joints and install splice plates.

c. Coating: Qil screeds prior to concrete placement.

d. When concrete pour is against one side only, bend knock-out tabs into pour at 45°
approximate.

INSTALLATION; PLASTIC MEMBRANE:

Scope:

1. Install under all interior floor slabs on-grade.

Installation:

1. General: Place over prepared 2" sand over compacted earth, cover with 2" sand, prior

to steel reinforcement placement. Use as large sheets as practicable. Cut and fit neatly
around all penetrations.

2. Joints: Lab 6" typical; lap floor sheets 2' 0" minimum over footing sheets.

3. Taping: Spot tape joints to hold sheets in place. Tape seal all punctures and around all
penetrations and all lap joints.

PREPARATION; CONSTRUCTION JOINTS:

General:

1. Comply with Title 24, CBC Chapter 19A.

2. Locate joints where they will least impair strength of structures.

3. For joints at locations other than those indicated, obtain District/Engineer approval.

Preparation:
1. Clean and roughen entire joint face to remove entire surface and expose clean
aggregate solidly embedded in mortar matrix by one of the following methods.
a. Sandblast or chip, not earlier than five days after initial pour.
b. Hose wash clean between two and four hours after concrete is placed. Remove all
wash water, laitance and debris.
2. Vertical Joints: Wet and flush with neat cement grout, just prior to concrete placement.
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)

REV DATE: 6/6/19
3. Horizontal Joints: Wet and deposit 2" to 6" layer of specified modified concrete mix,

prior to placing regular mix.

3.9 PREPARATION; SLABS-ON-GRADE:

A Tamp sand sub-base to a firm unyielding surface.

3.10 CONCRETE PLACEMENT:

A General: Comply with Title 24, CBC Chapter 19A.

B. Preparation and Inspection Prior to Concrete Placement:

1.

Preparation--do not place concrete until:

a. Footing excavations are cleaned and dry.

b. Steel reinforcement is correctly positioned, securely anchored and cleaned.
C. Forms are cleaned, coated, and ties are tightened.

d. Embedded items are positioned and anchored.

e. Construction joints are cleaned and prepared.

f. Subgrade is prepared and moistened.

g. All preparations for a pour are completed.

h. Work has been inspected.

2. Inspection: All formwork, steel reinforcement, footing excavations and preparation
work (as stated in Paragraph No. 1.2. A) to be inspected and approved by
District/Engineer, prior to pouring any concrete.

C. Placement:

1. Convey concrete from mixer to final position by method, which will prevent separation
or loss of material and cause minimum handling.

2. Deposit concrete in continuous operation will panel or section is completed.

3. Regulate rate of placement so concrete remains plastic and flows into position.

4. Keep tops of vertical lifts approximate level during placement.

5. Maximum permissible free-fail for concrete is 3'. Use elephant trunks or other approved
means necessary to meet this limitation.

6. Maximum permissible thickness of concrete layers is 2.

7. Where reinforcement is congested or consolidation is difficult, specified modified
concrete mix may be used in a 2" to 6" layer.

8. Special conveyance and placement methods may be used with prior approval of
District/Engineer and DSA.

9. Do not use partially hardened or contaminated concrete; do not retemper concrete; or
do not use concrete, which has been remixed after initial set.

D. Consolidation:

1. Use mechanical vibrating equipment. Supplement with hand rodding, spading and
tamping.

2. Vertically insert and remove hand-held vibrators.
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)
REV DATE: 6/6/19

3.11

3. Work concrete thoroughly around reinforcement, embedded items and into all parts of
forms.

4. Consolidate to a dense, uniform mass without voids, rock pockets, or entrapped air.
Consolidate each layer.

Slabs, Walks and Flatworm:

1. Lift reinforcement as placement progresses to proper position in slab.
2. Tamp and screed to required lines and levels.
3. Depress coarse aggregate with grille-blade tamper.

FINISHING FLATWORK; TYPICAL:
Scope: Finish all flatworm as specified herein.

Interior Slabs:

1. General:
a. Monolithically finish all slabs.
b. Do not dust with dry cement to remove water.
2. Floating:
a. Power float upon disappearance of water shown.
b. Hand float areas inaccessible to power float.
3. Trowel Finishing:
a. Areas depressed for ceramic and quarry tile: Further finishing is not required.

b. Areas to receive carpet and resilient floor coverings: Power trowel to a dense,
smooth, even surface, until no more excess water may be brought to surface.

C. Exposed concrete areas: Gray color hardened.

4. Just prior to floating, evenly apply 20 Ibs. hardener per 100 SF.

5. After floating, spot touch-up uneven areas; then evenly apply ten lbs. hardener per 100
SF.

6. First Troweling: Power trowel per Paragraph B above.

7. Hand steel trowel (causing trowel to ring) to a smooth, slick, burnished surface, free of

defects and blemishes.

Exterior Flatworm (slabs, walks, paving and similar work):

1. General:
a. In indicated areas, finish concrete as specified herein, in lieu of typical finishes.
b. All work to match approved samples.
c. The Contractor is to limit pour areas and provide sufficient ratio of finishers to

produce specified finishes.
2. Sweated Finish; Typical:
a. Two steel troweling IS, while concrete is still green.
b. Non-slip sweated finish with regular light trowel marks in an approximately 2'
circular arc pattern.
3. Salt Finish; where Indicated:
a. Preparation: Screed and float. Steel trowel smooth and even in circular arc
pattern, free of blemishes and ridges.
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SPECIFICATIONS CAST-IN-PLACE CONCRETE (SITE WORK)

REV DATE: 6/6/19
b. Salt Application:

1) While concrete is still plastic evenly and uniformly seed surface at 10 Is.
minimum per 100 SF; 3" maximum between pockmarks any where on
surface.

2) Press, roll or trowel salt grains to embed them flush with concrete surface;
do not shatter salt grains.

3) After concrete sets, completely dissolve and wash salt away from planting
areas.

Marking:
a. Type; Typical: V-groove radius tool.
b. Patterns: Follow indicated patterns; where not indicated, mark as follows:
1) Walks: Into squares, equal to walk width.
2) All areas 8' or wider: Into approximate squares, 8' maximum diameter.

3.12

3.13

Tooling: Radius tool all exposed edges, edges adjacent to all permanent wood headers and
edges at each side of all metal joint screeds..

1.

Abrasive Surface Treatment:

a. Scope: Apply to all exterior and interior exposed concrete steps and ramps and
where indicated:
b. Ramp defined as surface sloping %4” or steeper.

Application: Apply evenly at 25 Is. per 100 SF just prior to final troweling Tamp and
trowel to securely embed, but not cover abrasive.

FLATWORK CONTROL JOINTS:

General: Conform to Title 24, CBC Chapter 19A.

Interior Slabs-on-Grade:

1.

General: Create construction joints to divide slabs into 400 SF maximum approximate
rectangular shapes, by any of the following methods.

a. Alternate pours, checkerboard pattern.
b. Saw cutting within 12 hours from time of pour.
C. Install Zip-Top control joints concurrently with tamping and floating work. Using

sawing motion, push straight-edge into concrete to form groove. Insert Zip-Top
control joint into groove, using sawing motion, until joint top is flush with concrete
surface. When concrete sets sufficiently, pull-off removable top flange.
Location: Locate joints typically to occur under partitions, avoid exposed concrete floor
areas; align with structural features, points where slab changes configuration or
direction and points where stresses localize.

Exterior Flatworm (Walks, Paving and Similar Work); General: Construction joints formed by
permanent Metal Joint Form/Screeds per Paragraph 3.06 B.

FORMWORK REMOVAL:
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REV DATE: 6/6/19
A. General: Do not remove or disturb forms, shoring or bracing until concrete has hardened

3.14

3.15

sufficiently to permit safe removal, support all imposed loads including its own weight, nor in
any case until the following minimum times have elapsed:

1. Foundation Walls: Three days.
2. Slabs-On-Grade: Three days.
3. Walls: Three days.

Ties: Remove or snap-off ties, spreaders, tie rods, and other devices so no metal is left within
1" of concrete face.

Exposed Concrete Work: Carefully remove formwork and detail strips so surfaces, corners,
edges, details, and all features will be true, level, sharp, unbroken, unmarred or damaged in
any way.

PROTECTION AND CURING OF CONCRETE:

Protection: Protect all work from injury and defacement of any nature during construction
operations.

Curing:
1. General:
a. Keep concrete surfaces wet until curing medium is applied.
b. Cure drypack same as concrete.
2. Walls, Mass and Reinforced Concrete:
a. Scope: Maintain in a thoroughly wet condition all forms containing concrete, top

of concrete between forms, all exposed concrete surfaces after removal of forms.

b. Time Period: Wet continuously each day for 10 consecutive days, including
Saturdays, Sundays and holidays.

3. Flatwork:

a. Scope: Apply specified liquid curing compounds to all interior floor slabs, and all
exterior flatworm (slabs, walks, paving, and similar work).

b. Application: Apply uniform, continuous, tightly adhered film, free from pinholes
or defects at rate of 1 gallon per 250 SF.

FINISHING WALLS AND VERTICAL CONCRETE SURFACES; TYPICAL:

Scope: Finish all walls and vertical concrete surfaces as specified herein, except for school
name sign.

Exposed Concrete at Tops of Forms:
1. Strike concrete smooth and level.
2. Float and/or trowel to texture comparable to formed surfaces.

Preparation, Formed Surfaces:
1. Remove fins and irregularities while concrete is green.
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REV DATE: 6/6/19

2. Tie Holes: Fill full and flush with compacted drypack.

3. Surface Defects:

a. Cut out blemished and defective areas as directed by the District.

b. Patch flush with drypack, typically, or as directed by the District.

D. Cleaning:
1. Exposed Surfaces:

a. Remove form coatings, bond breakers and other surface coatings.

b. Scrub form surfaces with solution of 1 1/2 Ibs. caustic soda per 1 gallon water.

c. Scrub smooth wood or waste mold areas with 20% muriatic or hydrochloric acid
solution.

d. Wash surfaces clean with clear water, immediately after scrubbing.

e. If above methods fail to remove all substances, lightly sandblast surfaces clean as
directed by the District.

2. Surfaces with Finish Materials Applied Directly to Concrete: Clean as stated for Exposed
Surfaces, except where uncleaned surface will not affect application, bond, performance
or appearance of finish materials.

E. Sacked Finish for All Exposed Concrete:

1. General: Schedule work to complete entire panel, element or area in one continuous
operation.

2. Application:

a. Wet surface to control suction of water from grout.
b. Apply grout mix; uniformly spread and scour to fill depressions.
c. While still plastic, sponge rubber float finish surface and remove excess grout.

3. Sacking: Allow surface to dry, but not completely harden; then rub vigorously with clean
dry burlap to remove loose excess material. Finished surface to have a smooth slick
burnished finish (similar to a steel trowel finish), which is free of defects and blemishes.

3.16 PREPARATION OF HORIZONTAL CONCRETE SURFACES TO RECEIVE MASONRY WALLS:
A. Prepare and roughen as specified for horizontal concrete construction joints in paragraph

3.08, B, 1.

3.17 SCHOOL NAME SIGN; CAST-IN LETTERS:
A. Accurately set letters in place; space to match approved Shop Drawings.
B. Coat with bond breaker. After concrete hardens, carefully remove wood letters to leave
sharp, clean recesses in the concrete.
C. Sandblast Finish:

1.

General:
a. Scope: Heavily and uniformly sandblast to expose coarse aggregate.
b. All work to match approved samples.
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C. Complete entire side in one continuous operation.
2. Preparation: Per Paragraphs 3.15, B and C.
3. Sandblasting:

a. Wet or dry processes, as permitted by Local Governing Ordinances.

b. Control dust from drifting to adjacent areas.

C. Where wet process is used, build dams and otherwise control and direct flow of
run-off water.

4. Cleaning:

a. Wash down all blasted surfaces with clear water to remove dust, sand and leave
them clean.

b. Remove all blasting sand and debris.

3.18 FIELD QUALITY CONTROL:
A. General: Refer to Section 01400, Testing and Inspection.
B. Inspections:
1. Steel reinforcement.
2. Structural concrete.
C. Tests:
1. Concrete slump.
2. Making concrete compression test cylinders.
3. Core tests of defective work.
3.19 ADJUSTMENT AND CLEANING:
A. Correction of Defective Work:
1. General: Work not conforming to Contract requirements shall be removed and
replaced; except where patching or other remedial work is specifically permitted by the
District. The Contractor shall bear all costs of correction of defective work.
a. Surface patching materials and methods shall be as approved by the Architect.
b. Structural concrete replacement, strengthening, and/or repair methods and
materials shall be as approved by District/Engineer and the Office of the State
Architect.
2. Filling and Leveling Slab Surfaces to Receive Resilient Flooring or Carpet:
a. High Spots: Remove, hone or power grind to required levels.
b. Low Sports: Fill to required levels with specified Leveling Filler, mixed and applied
manufacturer's recommendations.
B. Cleaning: Clean exposed surfaces just prior to acceptance.
END OF SECTION
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SPECIFICATIONS BASIC ELECTRICAL REQUIREMENTS
REV DATE: 02/06/19

SECTION 260000
BASIC ELECTRICAL REQUIREMENTS

PART 1 - GENERAL

1.01

1.02

DESCRIPTION:

A. This Section provides the Basic Electrical and Material Requirements, which supplement the
General Requirements of Division 1 and apply to all Facility Services.

B. Related Work:

1.
2.
3.

Excavating, Backfilling and Compacting for Utilities.
Steel Reinforcement.
Cast-in-Place Concrete.

BASIC ELECTRICAL REQUIREMENTS:

A. Drawings and Specifications coordination:

1.

For purposes of clearness and legibility, the electrical drawings are essentially
diagrammatic. The size and location of equipment is shown to scale whenever possible. The
Contractor shall verify all conditions, data and information as indicated on the drawings and
in Specifications Sections where electrical work is required prior to installation.

The Electrical Drawings show size and points of termination of the conduits, the number
and size of wires, and suggest the proper route for the conduit. It shall be the responsibility
of the Contractor to install the conduits with minimum number of bends to conform to the
structure, avoid obstructions, preserve headroom, keep openings and passageways clear,
and meet all applicable Code requirements. The routing of conduits may be changed, if
approved by the District Electrical Inspector.

If the length of a conduit run is increased more than 10% of the length shown on the
drawings, the Contractor shall consider worst case voltage drop and adjust wire and conduit
size accordingly in compliance with Code. If the length of a conduit run is decreased more
than 10% of the length shown on the drawings, the Contractor shall offer a credit to the
District for the length and size of the conduit and wire deleted.

It is intended that outlets be located symmetrical with Architectural elements
notwithstanding the fact that locations shown on the drawings may be distorted for clarity.
The Architectural and Structural Drawings take precedence over the electrical drawings in
the representation of the general construction work. The drawings of the various trades
take precedence in the representation of the work of those trades. The Contractor shall
refer to all drawings to coordinate the electrical work with the work of other trades to
eliminate all conflicts.

B. Terminology:

1.

2.

The term “signal system” shall apply to the clock, bell, fire alarm, annunciator, sound, public
address, buzzer, public telephone, television, inter-communication, and security systems.
The term “low voltage” shall apply to systems operating at 600 volts and under.
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SPECIFICATIONS BASIC ELECTRICAL REQUIREMENTS

REV DATE: 02/06/19
3. The term “provide” used on the drawings and elsewhere in the Specifications shall be

4.

considered to mean furnish and install.
The term “U.L.” means Underwriters Laboratories, Inc.

C. Ordinances and Regulations:

1.

3.

Electrical work shall meet requirements of local authorities having jurisdiction, including
municipal ordinances, City and/or County Building Codes, the California Administrative
Code Title 24, the Safety Orders of the State Division of Industrial Safety, and the Fire and
Panic Safety Standards of the State Fire Marshal. Material and labor shall conform to the
Regulations of the National Board of Fire Underwriters for Electrical Wiring and Apparatus.
All new material shall be U.L listed. The latest Electrical Ordinance of the local jurisdiction,
including amendments thereto, effective on the date of opening bids for the work, is hereby
made a part of this Specification, and shall apply to all work, except for those portions
which conflict with the requirements of the local authorities.

Meet the requirements of the latest National Electrical Code adopted by the local
jurisdiction.

Electrical work shall comply with the American National Standards Institute (ANSI), which
includes the National Electrical Installation Standards (NEIS).

D. Structural Considerations for Conduit Routing:

1.

Where conduits are to pass through or will interfere with any structural member, or where
notching, boring or cutting of the structure is necessary, or where special openings are
required through walls, floors, footings, or other building elements to accommodate the
electrical work, such work shall conform to State Building Code, Title 24, for conduits and
pipes embedded in concrete and for notches and bored holes in wood; for steel and when
detailed on the Structural Drawings.

Where a concrete encasement for underground conduit abuts a foundation wall or
underground structure which the conduits enter, the encasement shall rest on a haunch
integral with the wall or structure, or shall extend down to the footing projection, if any, or
shall be doweled into the structures unless otherwise indicated. Underground structures
shall include manholes, pull boxes, vaults or buildings.

E. Electrically Operated Equipment and Appliances:

1.

2.

Equipment and appliances furnished by the Contractor:

a. The electrical work shall include furnishing and installing wiring enclosures for and the
complete connection of all electrically operated equipment and appliances and any
electrical control devices which are specified to be furnished and installed in this or
other electrical Sections of the Specifications, except electrical work specified or
indicated, to be in the Mechanical Work. All wiring enclosures shall be installed
concealed, except where exposed work is indicated on the electrical drawings.

b. Connections shall be made as necessary to completely install the equipment ready for
use. The equipment shall be tested for proper operation and, if motorized, for proper
rotation. If outlets of incorrect electrical characteristics or if any equipment fails to
operate properly, the Contractor shall report to the District's Inspector in writing, listing
the buildings and rooms in which located, the name, make and serial number of the
equipment, and a description of the defect.

Equipment and appliances furnished by others:
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F.

Equipment and appliances shown on the drawings as Not in Contract, Furnished by
Others, or Furnished by the District, will be delivered to the Site. Required electrical
connections shall be made for all such equipment and appliances in accordance with
accepted trade practices under the direction of the District Inspector. All motorized
equipment will be furnished factory wired to a motor starter or junction box, unless
otherwise indicated. Appliances will be furnished equipped with portable cord and cap.
Provide disconnect switches where required.

Connections to equipment furnished under other Sections shall be part of the electrical
Work. Work shall include internal wiring, installation, connection and adjustment of
bolted drive motors in which the motor is supplied as a separate unit and connections
only for equipment furnished with factory installed internal wiring, except as further
limited by the drawings and other portions of the Specifications. Work shall include
furnishing and installing suitable outlets, disconnecting devices, starters, push-button
stations, selector switches, conduit, junction boxes, and the wiring necessary for a
complete electrical installation. The work shall also include furnishing and installing the
conduit and outlet box, if needed for the control system, furnished under Mechanical.
Devices and equipment furnished shall be of the same type used elsewhere on the job
or as specified.

Electrical equipment furnished under other Sections for installation and connection
under work of this Section shall be delivered to the installation location by the
Contractor furnishing the equipment.

Mechanical equipment furnished under other Sections and requiring electrical
connection under this Section, will be set in place by Contractor furnishing the
equipment.

Suitability and condition of equipment furnished by other Sections shall be determined
in advance of installation. Immediate notice shall be given to the District of damage,
unsuitability or lack of parts.

Protection of materials:

1.

Provide for the safety and good condition of all materials and equipment until final
acceptance of the project by the District. Protect all materials and equipment from damage
and provide adequate and proper storage facilities during the progress of the work. All
damaged and defective work shall be replaced prior to final inspection.

GROUNDING SYSTEM REQUIREMENTS:

A. Grounding shall be as approved by the State of California, Division of Industrial Safety.

B.

Electrical continuity to ground for metal raceways and enclosures, which are isolated from the

equipment ground by use of non-metallic conduit or fittings, shall be provided with a Code sized
green insulated grounding conductor within each raceway connected to the isolated metallic

raceways or enclosures at each end. Each flexible conduit shall be provided with a green
insulated grounding conductor of Code approved size.

Cold water or other utility piping systems shall not be used as the main system grounding
electrodes due to the possible use of insulating couplings and nonmetallic pipe in such

installations. All grounding electrodes shall be made electrodes as indicated on the drawings.

Within every building the panels shall be bonded to a 1" or larger underground cold water
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1.03

service line with minimum 1" conduit, and one No. 6 wire. All metallic piping systems (gas, fire
sprinkler) shall be bonded to the cold water line with 3/4" conduit with one No. 8 wire.

Non-current carrying metal parts of all high voltage, light and/or power, communications,
control, and signal conduit systems, supports, cabinets, switchboards, enclosures, fixed
equipment, portable equipment and motor frames

shall be permanently and effectively grounded.

Service neutral conductors of light and/or power alternating current systems shall be grounded
as indicated on the drawings and as required by the Utility Company.

Secondary neutral conductors of all light, power and signal alternating current systems shall be
grounded.

Provide a “made electrode” bonded to the equipment enclosure at each separate building,
including portable buildings, for each light and/or power system. Grounded (neutral)
conductors shall be terminated at the neutral bus of the first panel or switchboard encountered
within the building, and the neutral bus, equipment enclosure and "made electrode” shall be
bonded together.

Cleaning:

1. Exposed parts of the electrical work shall be left in a neat, clean, usable condition. Finished
painted surfaces shall be un-blemished and metal surfaces shall be polished.

2. Thoroughly clean all parts of the apparatus and equipment. Exposed parts, which are to be
painted, shall be thoroughly cleaned of cement, plaster and other materials. Remove
grease and oil spots with solvent. Such surfaces shall be wiped and all corners and cracks
scraped out. Exposed rough metal work shall be smooth, free of sharp edges, carefully steel
brushed to remove rust and other spots, and left in proper condition to receive finish
painting.

3. The Contractor shall remove from the Site all debris and rubbish occasioned by the
electrical work. He shall thoroughly clean the building of dirt, debris, rubbish, and marks
caused by the performance of the work.

SUBMITTALS:

Submit a material list in accordance with Section 01300.

PART 2 - PRODUCTS - Not used.

2.01

GROUNDING MATERIALS:

A. Yardboxes for "made electrodes" shall be precast concrete as detailed on the drawings. Boxes

shall be equipped with bolted down, checkered, cast iron covers and a cast iron frame cast into
the box. Yard boxes shall be Brooks 36 or approved manufacturer.
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B. "Made electrodes” shall be approved copper clad steel ground rods, minimum 3/4” diameter
10' 0" long or a copper "Uferll conductor encased in the concrete building foundation as
indicated on the drawings.
2.01 RACEWAYS, FITTINGS AND SUPPORTS:

A. Conduit Materials:

1. Metallic conduit and tubing shall be manufactured under the supervision of Underwriters'
Laboratory, Factory Inspection and Label Service Program. Each 10' length of conduit and
tubing shall bear the Underwriters' Laboratory label and manufacturer's name.

2. Rigid steel conduit shall be heavy wall, mild steel, zinc coated, with an inside and outside
protective coating. Couplings, elbows, bends and other fittings shall be the same materials
and finish as the rigid steel conduit. Fittings, connectors, and couplings shall be threaded
type.

3. Electrical metallic tubing shall be steel tubing, zinc coated with a protective enamel coating
inside. Fittings, couplings and connectors shall be gland compression type. Electrical
metallic tubing is designated herein after as "EMT".

4. Flexible steel conduit shall be of flexible interlocking steel strip construction with
continuous zinc coating on the strips. Connectors and couplings shall be approved fittings
of the type which thread into the convolutions of the flexible conduit or clamp type.

5. Liquid-tight flexible metal conduit shall be galvanized, heavy wall, flexible locked steel strip
construction with a smooth moisture and oil proof, abrasion-resistant, extruded plastic
jacket. Connectors shall be approved for use with liquid-tight flexible conduit and shall be
installed to provide a liquid-tight connection.

6. Acceptable Manufacturers: Crouse Hinds or Appleton.

No metal clad (MC) cable allowed as alternate.

~

B. Sleeves for Conduits:
Sleeves shall be adjustable type, of 26 gauge galvanized iron, Adjusto Crete
Company, Adjusto-Crete, or Jet Line Products Inc., Jet-Line.

C. Expansion Joints:
Where conduits embedded in masonry or concrete cross seismic separations between buildings,
expansion joints or at locations indicated, the Contractor shall provide sliding or a sliding and
deflecting fitting, as conditions require in each conduit. Sliding fittings shall be O-Z Electrical
Manufacturer Company, Inc., Type AX, with bonding strap and clamps. At exterior locations use
0O-Z Electrical Manufacturer Company Inc., Type EX.

D. Penetration in Fire Rated Structures:
Provide Dow Corning No. 3-6548, RTV silicone foam for making fire rated seals around
penetrations through floors or walls.
2.02  WIRES, CABLES AND CONNECTOR:
A. Pull Wires: A 1/8" polypropylene cord shall be installed in each empty conduit. A 1/8"

polypropylene cord shall be installed in each underground service conduit unless otherwise
required by the utility company.
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B. 600 Volts or Less Wires:

1.

Wire shall be NEC type THHN or THWN in sizes No. 4 and smaller and NEC type THWN in
sizes No. 2 and larger, unless otherwise indicated. All wire shall have copper conductors.
Wires No. 14 and larger shall be stranded. Wires smaller than 12 gauge shall not be used in
the light and power systems.

Wire adjacent to ovens and boilers, in range hoods, and at other dry locations where the
operating temperature of the wire may be expected to exceed 60E C, but not to exceed 902
C, shall be National Electric Code Standard Type THHN. Where the temperature may be
expected to exceed 90 C, wire shall be a type approved by Underwriters' Laboratory for
the temperature and installed conditions involved, silicone type wire 200BEC or equivalent.

C. Color Code, Signal and Communications Systems:
All wires for signal and communication systems shall be color coded per District standards and
shall be installed under the direction of the District's Electrical Inspector. Request a copy of the
District Standards for color coding prior to ordering wiring—black, red, blue, white — 208-240;
brown, orange, yellow — 480/277.

2.03  BOXES, ENCLOSURES, KEYS AND LOCKS:

A. Outlet Boxes and Fittings:

1.

Outlet boxes used in concealed work shall be galvanized or sherardized steel, pressed or
welded type, with knockouts.

In exposed work, outlet boxes and conduit fittings required and where conduit runs change
direction or size, shall be cast metal with threaded cast hubs cast integral with the box or
fitting. Boxes and fittings shall not have unused spare hubs, except as otherwise indicated
or approved manufacturer.

Fittings shall be cast metal and non-corrosive. Ferrous metal fittings shall be cadmium
plated or zinc galvanized. The castings shall be true to pattern, smooth, straight, with even
edges and corners, of uniform thickness of metal and shall be free of cracks, gas holes,
flaws, excessive shrinkage and burnt out sand.

Covers for fittings shall be galvanized steel or non-corrosive aluminum and shall be
designed for the fitting with which used.

Light fixture outlets shall be 4" octagon, 4” square, or larger, depending upon the number of
wires or conduits therein, and shall be equipped with 3/8” malleable iron fixture studs, and
plaster rings. Plaster rings shall have round opening with two ears drilled 2 23/32” center to
center.

For local switch outlets use 4" square boxes for single gang, 4 11/16” square boxes for
two-gang, and special solid gang boxes with gang plaster ring for more than two switches.
For all receptacle, clock, bell, fire station, speaker, security and telephone outlets, use 4”
square boxes or larger with single gang plaster rings. For television outlets, use 4-gang deep
boxes and 4-gang plaster rings. For communication switch, use 4" square boxes with single
gang or larger plaster rings.

Plaster rings shall be provided on all flush mounted outlet boxes, except where otherwise
indicated or specified. All plaster rings shall be same depth as the finished surface.
Factory made knock-out seals shall be installed to seal all box knock-outs, which are not
intact.
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2.04

10.

At each location where flexible conduit is extended from a flush outlet box, provide and
install a weatherproof universal box extension adapter by Bell Electric Company.

11. No more than one box extension or cuffs used anywhere.

Junction and Pull Boxes:

1.

Junction and pull boxes, in addition to those indicated, shall only be used where absolutely
necessary with the specific approval of the District's Electrical Inspector in each case.
Interior and non-weatherproof boxes shall be constructed of blue or galvanized steel with
ample laps, spot welded and shall be rigid under torsional and deflecting forces. Boxes shall
have auxiliary angle iron framing where necessary to ensure rigidity. Covers shall be
fastened to the box with a sufficient number of brass or stainless steel machine screws to
ensure continuous contact all around. Flush type boxes shall be drilled and tapped for cover
screws at the site if the boxes are not installed plumb. All surfaces of pull and junction
boxes and covers shall be given one coat of metal primer, and one coat of aluminum paint,
and shall have permanent labels with box designation or system or circuit numbers.
Weatherproof pull and junction boxes shall conform to the foregoing for interior boxes with
the following modifications: The cover of flush mounting boxes shall have a weather-tight
gasket cemented to and trimmed even with the cover all around. Surface or semi-flush
mounting pull and junction boxes shall be Underwriters' Laboratory approved as rain-tight
and shall be complete with threaded conduit hubs. All exposed portions of boxes shall be
galvanized and finished with a prime coat and standard coat of baked-on enamel. For
underground pull-boxes, the cast iron cover shall be permanently marked Electrical, Power,
Signal, Telephone or Ground.

All junction and pull-boxes shall be rigidly fastened to the structure and shall not depend on
the conduits for support.

Floor Outlets:

1.

All flush floor outlet boxes shall be adjustable, cast iron, set flush with the finished floor
material, Hubble No. B-2503.

Telephone, microphone and similar floor outlets shall be equipped with a brass cover plate
with 2 1 /8” flush cap, Hubble No. S-3061.

Receptacle floor outlets shall be equipped with a flush brass cover plate with screw-in caps,
appropriate for the type of receptacle shown on the drawings.

Floor Pockets:

1.

Single Gang: Receptacle floor pockets shall be single gang, flush floor type, with cast iron
floor plate, hinged cast iron door notched for cable and cast iron box, C.W. Cole No.
TLS-362-1-FE. Equip each pocket with a standard single grounding type receptacle, unless
otherwise indicated. Use C.W. Cole No.

TLA-362-1 in wood floors.

Microphone, speaker or projector sound floor pockets shall be single gang flush floor type
with cast iron floor plate, hinged cast iron door, notched for cable and cast iron box, C. W.
Cole No. TLA-362-3-FE. Use C. W. Cole No. TLS-362-3 in wood floors.

RECEPTACLES AND SWITCHES:
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A. Receptacle shall be industrial Specifications grade, back and side wired with binding screws and
plaster ears with captive mounting screws. Receptacle bodies shall be phenolic, plastic or
bakelite with ivory colored faces, unless otherwise indicated. Receptacles shall have heavy duty,
current carrying contacts and double wipe flat ground contacts. Receptacles shall be Hubbell,
Arrow-Hart, Bryant or Leviton.

1. Duplex receptacles shall be 20 amps (NEMA 5-20R), 125 volts, two-pole, three-wire with
parallel slots, U-ground.

2. Single receptacles shall be of the voltage, rating and configuration shown on the drawings.

3. Ground fault interrupting type receptacles shall consist of a duplex receptacle with a test
and a reset device manufactured in a standard configuration for use with a duplex cover
plate. Receptacles shall be 20 amps (NEMA 5-20R) or as indicated on the drawings. Exterior
receptacles shall be weatherproof.

4. Weatherproof receptacles, except where otherwise indicated or specified, shall consist of a
duplex receptacle, as specified herein, and a metal plate with die cast hinged lid and
weatherproof mat.

B. Switches:
1. Local Switches:

a.

Local switches shall be tumbler type, industrial specification grade, rated 20 amps at
120-277 volts AC only, with plaster ears, binding screws for back and side wiring and
standard size composition cups which fully enclose the mechanism. Switches shall be
approved for use at currents up to the full rating on resistive, inductive, tungsten
filament lamp and fluorescent lamp loads, and for up to 80% of the rating for motor
loads. Switches shall be single pole, double pole, three-way, four-way, non-lock type,
(orlock type when indicated). Non-lock type switches shall have ivory handles. Switch
shall be Hubbell 12211 or approved manufacturer specified by the District.

All lock type switches shall have metal or nylon key guides with ON/OFF indication, and
shall be operable by the same key. Keys for lock type switches shall be forked type, cut
from 1/16" stock. Fork dimensions shall be: External 1/4", Internal 5/32”, depth 3/16"
and radius 5/64". Key switches shall be Hubbell 1221L only. Where pilot light is
required for key switch see paragraph on Pilot Lights. Provide minimum ten keys to
District.

Pilot light switches shall be rated 20 amps and shall conform to the Specifications for
local switches. The switches shall have red, rugged lexan handles that are lighted by
long lasting neon lamps. Pilot light shall light when load is on. Single pole, 120 volts
witches shall be Hubbell 1221-PL

Remote control switches for mechanically held contractors arranged for three-wire
control shall be tumbler type, momentary contact, single pole, three-position with
center "OFFRE rated 20 amps at 120/277 volts AC only, with plaster ears, binding screws
for side wiring, standard size composition cups which fully enclose the mechanism and
ivory handles. Lock type switches shall be Hubbell 1557L.

2. Time Switches and Photo Electric Controls:

a.

Time switches shall be 7-day Intermatic or approved manufacturer specified by the
District.

Photo electric Control: Photo electric control shall be rated 2000 watts with single pole,
single throw, normally closed contact, enclosed in a die cast aluminum gasket
enclosure, Tork Series, Intermatic or approved manufacturer by the District.
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2.05 IDENTIFICATION AND SIGNS:

A. Name Plates:

1. The following equipment shall be provided with name plates unless otherwise specified:
Switchboards, motor control centers, control panels, push button stations, time switches,
contractors, motor starters, motor switches, relays, panel boards and terminal cabinets.

2. Name plates shall give equipment designation and adequately describe the function,
voltage and phase of the particular equipment involved. For panel boards, the nameplates
shall indicate the panel designation, voltage and phase of the panel. For terminal cabinets,
the nameplates shall indicate the system housed therein.

3. Nameplates shall be black and white nameplate stock of bakelite with characters cut
through the black exposing the white. Plates shall have beveled edges and shall be securely
fastened in place with No. 4 Phillips head, cadmium plated steel, self tapping screws.
Characters shall be 3/16" high, unless otherwise indicated.

B. Markings:
The following equipment and controls shall have markings: Pull and junction boxes, and other
devices controlling motors and appliances. Abbreviations acceptable to the District's Electrical
Inspector, along with an identifying number, shall be used. Markings shall be done with locking
type stencils using paint of a contrasting color. Figures shall be 3/8" high unless otherwise
indicated.

C. Warning Signs:

1. Provide a warning sign firmly secured to the outside of each door or gate to enclosures
containing high voltage equipment over 600 volts A.C. The signs shall read: "Danger High
Voltage Keep Out ". Signs shall be 7" x 14" with all lettering 1" high, except the word
"Danger", which shall have 1 1/2" high letters.

2. Signs shall be of standard manufacturer 18 gauge steel, with porcelain enamel finish. Letters
shall be red on white background.

RACEWAY AND CABLE LABELS

A. Manufacturer’s Standard Products: Where more than one type is listed for a specified
application, selection is Installer’s option, but provide single type for each application
category. Use colors prescribed by ANSI A13.1, California Electrical Code, and these
Specifications.

B. Conformto ANSIA13.1, Table 3, for minimum size of letters for legend and minimum length of
color field for each raceway or cable size.
1. Color: Black legend on orange field.
2. Legend: Indicates voltage and services.

C. Adhesive Labels: Preprinted, flexible, self-adhesive vinyl. Legend is over-laminated with a clear,
weather- and chemical-resistant coating.

D. Pretensioned, Wraparound Plastic Sleeves: Flexible, preprinted, color-coded, acrylic bands sized
to suit the diameter of the line it identifies and arranged to stay in place by pretensioned

gripping action when placed in position.
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E. Colored Adhesive Tape: Self-adhesive vinyl tape not less than 3 mils thick by 1 to 2 inches wide

(0.08 mm thick by 25 to 51 mm wide).

Underground Line Warning Tape: Permanent, bright-colored, continuous-printed, vinyl tape
with the following features:

1. Size: Not less than 6 inches wide by 4 mils thick (152 mm wide by 0.102 mm thick).

2. Compounded for permanent direct-burial service.

3. Embedded continuous metallic strip or core.

4. Printed Legend: Indicates type of underground line.

Tape Markers: Vinyl or vinyl-cloth, self-adhesive, wraparound type with preprinted numbers
and letters.

Aluminum, Wraparound Marker Bands: Bands cut from 0.0140-inch (0.4 mm) thick aluminum
sheet, with stamped or embossed legend, and fitted with slots or ears for permanently securing
around wire or cable jacket or around groups of conductors.

Plasticized Card-Stock Tags: Vinyl cloth with preprinted and field-printed legends. Orange
background, except as otherwise indicated, with eyelet for fastener.

Aluminum-Faced Card-Stock Tags: Weather-resistant, 18-point minimum card stock faced on
both sides with embossable aluminum sheet, 0.002 inch (0.05 mm) thick, laminated with
moisture-resistant acrylic adhesive, and punched for the fastener. Preprinted legends suit each
application.

Brass or Aluminum Tags: Metal tags with stamped legend, punched for fastener. Dimensions:
2 x 2 inches (51 x 51 mm) x 0.05 inch (1.3 mm).

ENGRAVED NAMEPLATES AND SIGNS:

A.

Manufacturer’s Standard Products: Where more than one type is listed for a specified
application, selection is Installer’s option, but provide single type for each application category.
Use colors prescribed by ANSI A13.1, California Electrical Code, and these Specifications.

Engraving stock, melamine plastic laminate, 1/16-inch (1.6 mm) minimum thick for signs up to
20sqg. in. (129 sg. cm), 1/8-inch (3.2 mm) thick for larger sizes.

1. Engraved Legend: Black letters on white face.

2. Punched for mechanical fasteners.

Baked-Enamel Signs for Interior Use: Preprinted aluminum signs, punched for fasteners, with
colors, legend, and size as indicated or as otherwise required for the application. 1/4-inch (6.4
mm) grommets in corners for mounting.

Exterior, Metal-Backed, Butyrate Signs: Weather-resistant, nonfading, preprinted, cellulose
acetate butyrate signs with 0.0396 inch (1 mm) galvanized steel backing, with colors, legend,
and size appropriate to the application. 1/4-inch (6.4 mm) grommets in corners for mounting.
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E. Fasteners for Plastic-Laminated and Metal Signs: Self-tapping stainless-steel screws or No.

2.04

10/32 stainless-steel machine screws with nuts and flat and lock washers.

MISCELLANEOUS IDENTIFICATION PRODUCTS:

A.

Cable Ties: Fungus-inert, self-extinguishing, 1-piece, self-locking, Type 6/6 nylon cable ties with
the following features:

1. Minimum Width: 3/16 inch (5 mm).

2. Tensile Strength: 50-lb. (22.3 kg) minimum.

3. Temperature Range: Minimum 40 to 185 degrees F (minimum 4 to 85 degrees C).

4. Color: Asindicated where used for color-coding.

B. Paint: Alkyd-urethane enamel over primer as recommended by enamel manufacturer.

PART 3 - EXECUTION

3.01

INSTALLATION OF EQUIPMENT AND APPLIANCES:

A.

Conduit stubs for equipment shall be terminated in a coupling flush with the finished floor and
shall be extended with minimum 6" high rigid conduit to a motor starter, receptacle, or junction
box. Flexible conduit as applicable shall be installed from the rigid conduit to motors and other
vibrating equipment.

If the connection is from a flush wall-mounted junction box, install a weatherproof universal box
extension and adaptor by Bell Electric Company, and extend with rigid steel conduit to the
motor starter or junction box on the equipment.

All exposed final connections to equipment shall be by a water tight flexible metal conduit,
unless otherwise indicated. A maximum of 36" of flexible metal conduit may be used except
that all extensions from the flush floor couplings shall be rigid conduit to a distance not less than
6" above the floor.

Flexible conduit for all motors, cafeteria equipment and other equipment, including HVAC
equipment, shall be liquid-tight flexible metal conduit and shall contain a Code size insulated
green bond wire.

All exposed conduit shall be run vertically and horizontally following the general configuration
of the equipment, using cast threaded hub conduit fittings where required and shall be clamped
to the equipment with suitable iron brackets and one-hole pipe straps.
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F. Connectors for flexible steel conduit shall be the type, which threads into the convolutions of
the conduit or clamp type. Connectors for water-tight flexible metal conduit shall be approved
for such use and shall be installed to make a watertight connection.

3.01  INSTALLATION OF GROUNDING EQUIPMENT:

A. Grounding "made electrode” rods shall be located in the nearest usable planting area, where
not otherwise indicated on the drawings, and each electrode shall terminate within a concrete
yard box installed flush with finish grade. In planting areas, concrete yard box shall be 2" above
planting surfaces.

B. Rods shall be driven to a depth of not less than 8' 0". Electrodes shall have a resistance to
ground of not more than 25 ohms if practicable. If the resistance exceeds 25 ohms, two or more
electrodes connected in parallel shall be provided. The minimum number and size of ground
rods shall be as required by State Electrical Safety Orders. Electrodes shall be separated from
one another by not less than 6' 0". Parallel electrodes shall be connected together with
approved fittings and approved grounding conductors in galvanized rigid steel conduit, buried
not less than 12” below finish grade.

The grounding resistance shall be tested by an approved independent testing laboratory in the presence of
the District Inspector, District Electrical Maintenance Supervisor and the District Engineer. The
test results shall be submitted to the District Maintenance Supervisor on an official form for file
with copies distributed to the District Inspector and Electrical Consulting Engineer

3.01 CONDUIT INSTALLATION:

A. General Requirements:

1. Provide complete and continuous systems of rigid steel conduit, outlet boxes, junction
boxes, fittings and cabinets for all systems of electrical wiring including lighting, power,
communications, control and signal systems, except as otherwise specified.

a. Site electrical distribution conduit sizes shall be:
1.) Electrical power and lighting, and control systems distribution - 1" minimum.
2.) Signal and communications distribution - 2" minimum and separate conduit for
each system.
b. Site underground pullboxes minimum — Christy N30.

2. Within buildings EMT may be used in lieu of rigid steel conduit where permitted by
ordinance. EMT shall not be used in the following cases: exposed below 8 feet elevations;
in concrete; underground.

3. Within buildings flexible steel conduit may be used in lieu of rigid steel conduit where
permitted by ordinance, but no metal clad (MC) cable. Flexible steel conduit shall not be
used for runs longer than 6 feet or for exposed conduits.

4. Flexible steel conduit shall be used, except where otherwise specified, for final connection
of all motor terminal boxes and shall be of sufficient length (not to exceed 36") to allow full
travel or adjustment of the motor on its base.
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5. Underground feeder distribution conduits for all systems may be nonmetallic polyvinyl

chloride (PVC) Schedule 40 conduit in lieu of rigid steel conduit, except where otherwise
specified or indicated.

Conduit shall be concealed, unless otherwise indicated. Conduits exposed to view (except
those in attic spaces and under buildings) shall be installed parallel or at right angles to
structural members, walls, or lines of the building. Conduits shall be routed to clear access
openings.

Bends or offsets will not be permitted, unless absolutely necessary. The radius of each
conduit bend or offset shall be as required by ordinance, except for underground conduits,
for public telephone conduits, and where otherwise indicated or specified. Bends and
offsets shall be made with standard tools and equipment made especially for the purpose
or may be factory made bends or elbows complying with the requirements for radius of
bend specified herein. Public telephone conduit bends and offsets shall have a radius, which
is not less than ten times the trade size of the conduit, unless otherwise approved by the
telephone company. Refer to "Underground Conduit Installation" for the radius of bends
and offsets required for underground installations.

8. Running threads will not be permitted. Provide approved conduit unions where union joints are

necessary. Conduits shall be kept at least 6" from the coverings on hot water and steam pipes and 18"

from flues and breechings. The open ends of conduits shall be kept closed with approved conduit seals

during construction of the buildings and during the installation of underground systems.

10.
11.

12.

13.

14.
15.

16.

The joints in conduits installed in concrete, wet locations, exposed to the weather or
underground shall be made liquid tight.

Conduits run exposed on roofs shall be rigid conduit (no EMT).

Where auxiliary supports, saddles and brackets are required to meet special conditions,
they shall be made rigid and secure before the conduit is attached thereto.

Conduit in ceiling spaces, in stud walls and under floors, shall be supported with factory
made pipe straps or shall be suspended with pipe hangers or pipe racks. The pipe straps
shall be attached to and shall hold the conduit tight at the point of support against the
ceiling, floor joists, rafters, wall studs or 2" x 4" headers fitted between the joists or wall
studs.

Conduits installed on exposed steel trusses and rafters shall be fastened with factory made
conduit straps or clamps, which shall hold the conduit tight against the supporting member
at the point of support.

Conduits under buildings shall be buried below the surface of the ground.

Pipe hangers for individual conduits shall be factory made, consisting of a pipe ring and
threaded suspension rod. The pipe ring shall be malleable iron, split and hinged, and shall
securely hold the conduit, or shall be springable wrought steel. Rings shall be bolted to or
interlocked with the suspension rod socket. Rods shall be 3/8" for 2" conduit hangers and
smaller and shall be 1/2” for 2 1/2" conduit hangers and larger.

Pipe racks for groups of parallel conduits and for supporting total weights not exceeding
500 pounds shall be trapezed type and shall consist of a cross channel, Steel City Kindorf No.
B-900 or Unistrut No. P-1000 suspended with a 3/8" minimum diameter steel rod at each
end. Each rod shall be fastened with nuts, top and bottom to the cross channel and with a

© FRESNO UNIFIED SCHOOL DISTRICT 260000 - Page 13 of 23



SPECIFICATIONS BASIC ELECTRICAL REQUIREMENTS
REV DATE: 02/06/19

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.
27.

28.

square washer on top of the channel. Each conduit shall be clamped to the top for the cross
channel with conduit clamps, Steel City Kindorf No. C-105 or Unistrut Nos. P-1111 through
P-1124. Conduits shall not be stacked one on top of the other, but a maximum of two tiers
may be on the same rack by providing an additional cross channel. Where a pipe rack is to
be longer than 18" or if the weight it is to support exceeds 500 pounds, submit details of the
installation to the Architect for approval.

Conduits, which are suspended on rods more than 2' long, shall be rigidly braced per State
Seismic Regulations to prevent horizontal motion or swaying.

Factory made pipe straps shall be one- or two-hole formed galvanized clamps, heavy duty
type, except as otherwise specified.

Hangers, straps, rods or pipe supports under concrete shall be attached to inserts set at the
time the concrete is poured. Under wood, use bolts, lag bolts or lag screws; under steel
joists or trusses, use beam clamps.

Conduits shall be supported at intervals required by ordinance, but not to exceed 10'. One
inch and smaller conduits installed exposed shall be fastened with 2-hole straps. Perforated
strap and plumber's tape shall not be used in the support of conduits.

Each conduit stubbed up through a roof or an arcade shall be flashed with a waterproof
flashing. The base of the flashing shall extend on the roof not less than 10" from the
conduit. Flashing shall extend up the conduit not less than 6" and shall be in contact with
the conduit for minimum 1" at the top. Refer to Division 7, Sections 07310, 07510, and
07541.

Bushings for all sizes of rigid steel conduits shall be threaded insulating type. Set screw
bushings are not acceptable.

All flex conduits shall be cut square and not at an angle.

It shall be the responsibility of the Contractor to install the conduits with a minimum
number of bends in such a manner as to conform to the structure and meet all applicable
code requirements.

The routing of conduits may be changed if approved by the District Inspector, providing the
length of any conduit run is not decreased more than 10% of the length shown on the
drawings.

Minimum size conduit for all signal and communication systems shall be 3/4”.

A minimum of two 1" conduits shall be installed (stubbed) into nearest accessible ceiling
space from each panelboard, terminal cabinet, distribution panelboard, backboard or
switchboard. Cap conduits with appropriate conduit caps.

Conduits installed vertically on the outside surface of buildings shall be strapped tight to the
building surface with no space behind.

B. Underground Requirements:

1.

All conduits installed underground shall be entirely encased in concrete 3" thick on all sides
with multiple conduits spaced not less than 1 1/2" apart, unless otherwise specified.
Provide approved conduit spacers as required to prevent any deflection of the conduits
when concrete is poured and to preserve the position and alignment of the conduits in the
concrete. Conduits shall be tied to the spacers. Anchors shall be installed to prevent
floating of conduits during pouring of concrete. Red colored concrete shall be used to
encase conduits of systems operating above 600 volts.

All underground conduits shall be buried to a depth of not less than 24" below finished
grade to the top of the concrete envelope, unless otherwise specified.

© FRESNO UNIFIED SCHOOL DISTRICT 260000 - Page 14 of 23



SPECIFICATIONS BASIC ELECTRICAL REQUIREMENTS
REV DATE: 02/06/19

3.

Assemble the sections of conduit with approved fittings and stagger all joints. Cut ends of
conduit shall be reamed to remove all rough edges. The joints in all conduits shall be made
liquid tight. All bends at risers shall be completely below the surface where possible.
Two or more conduit runs in a common trench shall be separated by at least 1 1/2" of
concrete. Electric conduit runs installed in a common trench with other utility lines shall be
separated from such lines by at least 12" horizontally. Public telephone conduits shall be
separated from electric conduits or other utility lines by not less than 3" of concrete, 2'
horizontally and 1' vertically.

The District’s Electrical Inspector shall be called to the site for approval of all underground
installations before and during concrete pour. Where considered necessary by the District’s
Electrical Inspector, a mandrel shall be drawn through each run of conduit in the presence
of the Inspector, before and after pouring concrete. The mandrel shall be 6" in length
minimum and have a diameter which is within 1/4" of the diameter of the conduit to be
tested.

Nonmetallic conduit installations shall comply with the following additional requirements:
All joints in PVC conduit shall be sealed by means of approved solvent-weld cement
supplied by the conduit manufacturer. All nonmetallic conduit bends and deflections shall
comply with the requirements of the applicable Electrical Code, except that the minimum
radius of any bend or offset for conduits sized from 1/2” to 1 1/2" inclusive shall not be less
than 24". All 90° Ell’s, 1” and larger, shall be rigid conduit. All 90 degree bends, bends at
risers, and the risers shall be rigid steel conduit and shall comply with the requirements
specified herein for underground rigid steel conduit installations. The radius of the curve of
any bend or offset in non-metallic conduit for the Public Telephone System shall be not less
than ten times the trade size of the conduit, unless otherwise specifically approved by the
Public Telephone Utility Company.

Rigid steel conduit installations shall comply with the following additional requirements:
Where sweeps are specified or indicated, the radius shall be not less than 10'. The radius of
the curve of the inner edge of any bend or offset shall be not less than is permitted in the
Conduit Bend Radii table for rigid steel conduit field bends in the applicable Electrical Code,
unmodified by any exemptions, bulletins, or amendments. The radius of the curve of bends
or offsets for the Public Telephone System shall be not less than ten times the trade size of
the conduit, unless otherwise specifically approved by the Telephone Utility Company.
Rigid conduit underground to be double wrapped with 10 mill tape.

C. InSlabs on Grade:

1.

Unless specifically approved by the Office of the State Architect, conduits 1 1/4 size and
larger shall not be installed in structural concrete slabs. Where conduits are permitted, and
are installed in concrete slabs on grade, the slabs shall be thickened at the bottom where
conduits occur to provide 3" of concrete between the conduit and earth. Conduits shall
clear all rebar. The required excavation shall be part of the work of this Section.

If the concrete slab is 5" or more in thickness with a moisture barrier plastic sheet between
the earth and the slab, the 1" and smaller conduits shall be installed in the slab with a
minimum of 1" concrete between earth and conduit.

D. Penetration in Concrete Walls, Beams and Floors: Provide sleeves where conduits pierce
concrete walls, beams and floors, except floor slabs on earth. Sleeves shall have 1/2" clearance
around conduits. Sleeves shall not extend beyond the exposed surfaces of the concrete and
shall be securely fastened to the forms. Where conduits pass through walls below grade, calk
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with District approved sealant and provide backer materials between the conduit and the sleeve
to obtain a water tight joint.

3.02 STUBS:

A

B.

Floor: At each point where floor stubs are indicated in open floor areas for connections to
equipment, the conduits shall be terminated with couplings, the tops flush with the finished
floor. Stubs shall extend above the couplings the indicated distance, but in no case less than 6"
high. Where capped stubs are called for, the couplings shall be closed with cast iron plugs with
screw drive slots.

Underground:

1. Underground conduit stubs shall be terminated at the locations indicated, but minimum 5'
beyond building foundations, steps, arcades, concrete walks and paving, unless otherwise
noted. Rigid steel conduit stubs and nonmetallic conduit stubs shall be capped by installing
a coupling flush in the end wall of the concrete encasement and plugging with an approved
plug or terminated stub in a concrete box (Christy). The As-Built Record drawings shall
show the location of the ends of underground conduit stubs fully dimensioned with
reference to the buildings or permanent landmarks. These dimensions, including depth
below finished grade, shall be marked on the "As-Built" Record Drawings in the presence of
the District's Inspector before backfilling in the trench.

3.03  WIRE INSTALLATION:

A.

Wire shall not be installed until all plastering throughout the building is completed, and all
debris and moisture removed from the conduits, boxes, and cabinets.

Wire-pulling compounds used as lubricants in installing conductors in raceways shall only be
compounds approved and listed by Underwriters' Laboratory. No oil, grease, graphite, or
similar substances may be used. Pulling of No. 1/0 or larger conductors shall be done only with
an approved cable pulling machine.

The District's Inspector shall be called to the site and shall supervise the installation of all feeder
cables. The District shall be notified not less than two working days in advance of the proposed
time of installation.

At all outlets for light, power, communications, control, and signal equipment, pigtail splices
with 8" circuit conductor leads shall be provided for connection to fixtures, equipment and
devices.

Pressure cable connectors, pre-insulated "Scotchlok" Type "'Y", "R", or "B" spring loaded
twist-on type, may be used for splicing 8 gauge or smaller conductors, in lieu of soldered
connectors for all wiring systems, except the public address, District owned telephone system,
or system clocks.

All joints, splices, taps and connections for cables 6 gauge and larger, shall be made with high-
pressure cable connectors approved for use with copper conductors.
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3.04

G. Wire in switchboards, panels, terminal cabinets, pull boxes and other cabinets (except public

address) shall be neatly grouped and tied in bundles with nylon ties at 10" maximum intervals.
At switchboards, panels and terminal blocks, wires shall be fanned out to the terminals.

Each neutral conductor larger than 6 gauge which is not color identified throughout its entire
length shall be painted white or taped white wherever it appears in a switchboard, cabinet,
gutter or box. Neutral conductors 6 gauge and smaller shall be white color identified throughout
their entire length.

All systems of wiring shall be so installed that when completed, the systems will be free from
short circuits and from grounds, other than required grounds. The Contractor shall provide all
instruments for testing and shall demonstrate in the presence of the District's Electrical
Inspector that each system of wiring meets the following minimum requirements for insulation
resistance:

1. Forcircuits of No. 12 AWG wiring or smaller: 1,000,000 ohmes.

2. For circuits of No. 10 or larger conductors, a resistance shall be based on the following

allowable current-carrying capacities of conductors:

25 to 50 amperes inclusive 250,000 ohms

51 to 100 amperes inclusive 100,000 ohms

101 to 200 amperes inclusive 50,000 ohms
201 to 400 amperes inclusive 25,000 ohms
401 to 800 amperes inclusive 12,000 ohms
Over 800 amperes inclusive 5,000 ohms

3. The above values shall be obtained with all switchboards, panel boards, fuse holder,
switches, and overcurrent devices in place and connected, and with all switches closed.

4. |If lamp holders, receptacles, fixtures and appliances for a system are also connected, the
minimum insulation resistance permitted shall be one-half the values specified above.

The Contractor shall provide a "Meager" insulation tester, which will apply a minimum of 500
volts direct current for these tests when requested by the District’s Inspector.

120 volts and 277 volts circuits shall be routed in separate conduits, raceways and enclosures.

Other conductors in raceway or cable: Conductors, other than service conductors, shall not be
installed in the same service raceway or service cable.

All low voltage wiring regardless of insulation voltage rating shall be in a separate raceway. It
shall not be in the same raceway or pullbox with systems 100 volt or more.

FEEDER IDENTIFICATION:

Lighting, power, and low voltage feeder wires and cables shall be identified at each point of
termination and at each point the conduit run is broken by a cabinet, box and gutter. Identification
shall be by means of wrap around type markers, E-Z Code or Brady Perma-Code, and shall include
the feeder designation, size and description.
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3.05

3.06

3.07

TAPE:

Splices, joints and connectors joining conductors shall be covered with insulation equivalent to that
on the conductors. Free ends of conductors connected to an energized source shall be taped. The
voids in irregular connectors shall be filled with insulating compound before taping. Thermo plastic
insulating tape approved by Underwriters' Laboratory for use as the sole insulation of splices shall
be used and shall be applied according to the manufacturer's printed specifications. Heat shrink
tubing may be used as per manufacturer’s specifications.

BOXES INSTALLATION AND SUPPORT:

A.

Outlet boxes shall be flush with finished surface of wall or ceiling. They shall be plumb and
securely fastened to the structure independent of the conduit. Except where otherwise
indicated, factory made bar hangers shall be used to support outlet boxes.

Outlet boxes installed in ceilings suspended or furred with steel runner and/or furring channels
shall be supported (except where otherwise indicated) by a Unistrut No. P-4000 channel
spanning the main ceiling runner channels. Each box shall be supported from its channel by a
3/8" 16 threaded steel rod with a Unistrut No. P-4008 nut and a Tomic No. 711-B Adapta-Stud.
The rod shall be tightened to a jamb fit with the channel and its nut. The box shall be locked to
the rod by means of a 1/2” locknut on the stud and a 3/8" 16 hex nut locking the stud to the
rod.

The heights of outlets and equipment indicated on the drawings shall govern, but in

the absence of such indications, the following heights shall be maintained. Heights are to

centerline from finished floor surface, unless otherwise noted:

1. Communication switch, pushbutton, light switch, other switches, and fire station outlets:
48",

2. Bell and/or horn outlets in corridors: 12" below ceiling.

Clock, speaker, and bell outlets in classrooms and offices: 8'0".

4. Outside bell and yard light outlets: 12" below the top plate level for one-story buildings
without covered porch or arcade, and 12” below covered porch and arcade ceilings.

5. Desk public telephone, television, desk interphones, and receptacle outlets 12".

6. Panel boards and terminal cabinets: 6' 6" to top.

w

Receptacle outlet boxes shall not be located within 6' of water sinks, except where a ground
faultinterrupter circuit breaker or ground fault type receptacle is provided to protect receptacle
outlets located within 6' of water sinks.

PLATES:

A

Provide an appropriate plate on each outlet. Plates shall be of stainless steel, unless otherwise
specified. Public telephone plates shall have single bushed openings. Sectional plates will not
be accepted.

Flush wiring device and signal system outlets indicated to be blank covered, shall be covered
with blank stainless steel plates. Flush lighting outlets to be capped shall be covered with Wire
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3.08

mold No. 5736 steel covers, painted to match the surrounding finish. Surface-mounted outlets
indicated to be capped shall be covered with blank stainless steel covers.

Switch and receptacle plates shall be provided with engraved designations under any one of the

following:

1. Pilot Switches.

2. Switches so located that the operator cannot see one of the fixtures or items for equipment
controlled with his hand on the switch.

3. Switches notin the same room with the fixtures or items of all unit heaters, air curtains, fly
fans, and exhaust fans.

4. Receptacles operating at other than 120 volts.

5. Where so indicated on the drawings.

The designations shall be as indicated on the drawings or as specified and shall be engraved in
the plates with 3/16" high block type letters filled with black enamel. Where designations are
not indicated or specified they shall be requested from the Engineer. For estimating purposes,
they may be assumed 12", not to exceed more than ten letters per gang.

IDENTIFICATION OF CIRCUITS AND EQUIPMENT:

A.

Switchboards, motor control centers, transformers, panel boards, circuit breakers,
disconnecting switches, starters, pushbutton control stations and other apparatus used for the
operation or control of circuits, appliances or equipment, shall be properly identified by means
of descriptive nameplates or tags permanently attached to the apparatus or wiring.

Nameplates shall be engraved laminated bakelite. Shop Drawings with dimensions and format
shall be submitted to the District or Architect for approval before installation. Attachment to
equipment shall be with self-tapping screws. Self-adhering or adhesive backed nameplates shall
not be used.

Tags shall be attached to feeder wiring in conduits at every point where runs are broken or
terminated, including pull wires in empty conduits. Circuit, phase and function shall be
indicated. Branch circuits shall be tagged in distribution boards, panel boards, and motor
control centers. Tags shall be made of pressure sensitive plastic or embossed self-attached
stainless steel or brass ribbon.

Cardholders and cards shall be provided for circuit identification in panel boards. Cardholders
shall consist of metal frame retaining a clear plastic cover permanently attached to the inside of
panel door. List of circuits shall be typewritten on a card. Circuit description shall include name
or number of circuit, area and connected load.

Junction and pull boxes shall have covers stenciled with box number when shown on the
drawings, or circuit numbers according to panel schedules. Data shall be lettered in a
conspicuous manner with a color contrasting with finish.

Name as described in part 2A shall be correctly engraved with a legend showing function or
areas when required by Codes or shown on the drawings.
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G. Provide identity tags as to source and destination of all underground feeder cables in
underground boxes.

H. Underground feeder cables not to exceed 200 feet without a pull box.

3.08  ELECTRICAL IDENTIFICATION INSTALLATION:

A. Install identification devices according to manufacturer’s written instructions.

B.

w

H.

Install labels where indicated and at locations for best convenience of viewing without
interference with operation and maintenance of equipment.

Lettering, Colors, and Graphics: Coordinate names, abbreviations, colors, and other
designations used for electrical identification with corresponding designations used in the
Contract Documents or required by codes and standards. Use consistent designations
throughout the Project.

Sequence of Work: Where identification is to be applied to surfaces that require finish,
install identification after completion of finish work.

Self-Adhesive Identification Products: Clean surfaces of dust, loose material, and oily films
before applying.

Install painted identification as follows:

1. Clean surfaces of dust, loose material, and oily films before painting.

Prime Surfaces: For galvanized metal, use single-component, acrylic vehicle coating
formulated for galvanized surfaces. For concrete masonry units, use heavy-duty, acrylic-
resin block filler. For concrete surfaces, use clear, alkali-resistant, alkyd binder-type sealer.
Apply one intermediate and one finish coat of silicone alkyd enamel.

Apply primer and finish materials according to manufacturer’s instructions.

Identify Raceways and Exposed Cables of Certain Systems with Color Banding: Band
exposed and accessible raceways of the systems listed below for identification.

Bands: Pretensioned, snap-around, colored plastic sleeves; colored adhesive tape; or a
combination of both. Make each color band 2 inches (51 mm) wide, complete encircling
conduit, and place adjacent bands of two-color markings in contact, side by side.

Locate bands at changes in direction, at penetrations of walls and floors, at 50-foot (15 m)
maximum intervals in straight runs, and at 25 feet (7.6 m) in congested areas.

3. Colors—as follows:

Fire-Alarm System: Red.

Fire-Suppression Supervisory and Control System: Red and yellow.

Combined Fire-Alarm and Security System: Red and blue.

Security System: Blue and yellow.

Mechanical and Electrical Supervisory System: Green and blue.
Telecommunications System: Green and yellow.

"m0 oo T

Install Circuit Identification Labels on Boxes: Label externally as follows:
1. Exposed Boxes: Pressure-sensitive, self-adhesive plastic label on cover.
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2. Concealed Boxes: Plasticized card-stock tags.
3. Labeling Legend: Permanent, waterproof listing of panel and circuit number or equivalent.

I. Identify Paths of Underground Electrical Lines: During trench backfilling, for exterior
underground power, control, signal, and communications lines, install continuous
underground plastic line marker located directly above line at 6 to 8 inches (150 to 200 mm)
below finished grade. Where multiple lines installed in a common trench or concrete
envelop, do not exceed an overall width of 16 inches (400 mm); use a single line marker.
1. Limit use of line markers to direct-buried cables.

2. Install line marker for underground wiring, both direct buried and in raceway.

J.  Color-Code Conductors: Secondary service, feeder, and branch circuit conductors
throughout the secondary electrical system.

1. 208/120-V System--as follows:

a. Phase A: Black.

b. Phase B: Red.

c. Phase C: Blue.

d. Neutral: White.

e. Ground: Green.

2. 480/277-V System--as follows:

Phase A: Brown.

Phase B: Orange.

Phase C: Yellow.

Neutral: Grey.

. Ground: Green.

3. Factory-apply color the entire length of the conductors, except the following field-applied,
color-coding methods may be used in lieu of factory-coded wire for sizes larger than No. 10
AWG.

a. Colored, pressure-sensitive plastic tape in half-lapped turns for a distance of 6 inches
(150 mm) from terminal points and in boxes where splices or taps or made. Apply the
last two turns of tape with no tension to prevent possible unwinding. Use 1-inch (25
mm) wide tape in colors as specified. Adjust tape bands to avoid obscuring cable
identification markings.

b. Colored cable ties applied in groups of 3 ties of specified color to each wire at each
terminal or splice point starting 3 inches (76 mm) from the terminal and spaced 3
inches (76 mm) apart. Apply with a special tool or pliers, tighten to a snug fit, and cut
off excess length.

4. For all system voltages:

a. lIsolated ground conductors: Green with yellow stripe.

b. Mark with a 1” band of green tape, followed by a 1” band of yellow tape, followed by a
1” band of green tape.

©op oo

K. Power Circuit Identification: Use metal tags or aluminum wraparound marker bands for
cables, feeders, and power circuits in vaults, pull boxes, junction boxes, manholes, and
switchboard rooms.

1. Legend: 1/4 inch (6.4 mm) steel letter and number stamping embossing with legend
corresponding to indicated circuit designations.

2. Fasten tags with nylon cable ties; fasten bands using integral ears.
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L. Apply identification to conductors as follows:

1. Conductors to be extended in the future: Indicate source and circuit numbers.

2. Multiple power or lighting circuits in the same enclosure: Identify each conductor with
source, voltage, circuit number, and phase. Use color-coding for voltage and phase
indication of secondary circuit.

3. Multiple control communications circuits in the same enclosure: Identify each conductor by

its system and circuit designation. Use a consistent system of tags, color-coding, or cable
marking tape.

M. Apply warning, caution, and instruction signs and stencils as follows:

1.

Install warning, caution, and instruction signs where indicated or required to ensure safe
operation and maintenance of electrical systems and of items to which they connect. Install
engraved, plastic-laminated instruction signs with approved legend where instructions or
explanations are needed for system or equipment operation. Install butyrate signs with
metal backing for outdoor items.

Emergency-Operating Signs: Install engraved laminate signs with white legend on red
background with minimum 3/8 inch (9 mm) high lettering for emergency instructions on
power transfer, load shedding, and other emergency operations.

N. Install Identification as follows:

1.

Apply equipment identification labels of engraved plastic laminate on each major unit of
equipment, including central or master unit of each system. This includes communication,
signal, and alarm systems, unless units are specified with their own self-explanatory
identification. Except as otherwise indicated, provide a single line of text with 1/2 inch (13
mm) high lettering on a1 1/2 inch (38 mm) high label; where two lines of text are required,
use lettering 2 inches (51 mm) high. Use white lettering on black field. Apply labels for
each unit of the following categories of equipment.

a. Panel boards, electrical cabinets, and enclosures.

b. Access doors and panels for concealed electrical items.
c. Electrical switchgear and switchboards.

e. Motor control centers.

f. Motor starters.

g. Push-button stations.

h. Contactors.

i. Remote-controlled switches.

j. Dimmers.

k. Control devices.

I.  Transformers.

m. Telephone switching equipment.

n. Clock/program master equipment.

o. TV/audio monitoring master station.

p. Fire-alarm master station or control panel.

g. Security-monitoring master station or control panel.
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2. Apply designation labels of engraved plastic laminate for disconnect switches, breakers,
push-buttons, pilot lights, motor control centers, and similar items for power
distribution and control components above, except panel boards and alarm/signal
components where labeling is specified elsewhere. For panel boards, provide framed,
typed circuit schedules with explicit description and identification of items controlled by
each individual breaker.

END OF SECTION
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