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SECTION 01 11 00
SUMMARY OF 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 Specification Sections, apply to this Section.

1.2 SUMMARY

A. Section includes:

1. Project information.

2. Work covered by Contract Documents.

3. Work by Owner.

4. Access to site.

5. Coordination with occupants.

6. Work restrictions.

7. Specification and drawing conventions.

1.3 PROJECT INFORMATION

A. Project Identification:

Wireless Access Point Deployment Stadium And Soccer Field

B. Owner:

Merced College
3600 M St. 
Merced, CA 95348

Telephone:  (209) 384-6154
Contact:  Will Resendes
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C. Electrical Engineer:

TETER, LLP
7535 North Palm Avenue, Suite 201
Fresno, California 93711

Telephone 559.437.0887
Contact:  Luke Poandl
Engineer’s Project Number:  20-11808

1.4 WORK COVERED BY CONTRACT DOCUMENTS

A. The Work of the Project is defined by the Contract Documents and consists of the following:

1. Contractor to install wireless acess points and associated infrastructure throughout 
stadium and the adjavent soccer field. Work to include selective demolition, electrical, 
trenching and underground utilities, conduit and pull box instllation, and low voltage 
cabling.

B. Type of Contract:  Project will be constructed under a single prime contract.

1.5 WORK BY OWNER

A. General:  Cooperate fully with Owner so work may be carried out smoothly, without interfering 
with or delaying work under this Contract or work by Owner.  Coordinate the Work of this Contract 
with work performed by the Owner.

B. Concurrent Work:  Owner will perform the following construction operations at Project site.  Those 
operations will be conducted simultaneously with work under this Contract.

1. Configuration of wireless access points and network switches.

1.6 ACCESS TO SITE

A. General:  Contractor shall have limited use of Project site for construction operations as indicated 
by requirements of this Section.

B. Use of Site:  Limit use of Project site to work in areas indicated.  Do not disturb portions of Project 
site beyond areas in which the Work is indicated.

1. Driveways, Walkways, and Entrances:  Keep driveways, loading areas, and entrances 
serving premises clear and available to Owner, Owner's employees, and emergency 
vehicles at all times.  Do not use these areas for parking or storage of materials.

a. Schedule deliveries to minimize use of driveways and entrances by construction 
operations.

b. Schedule deliveries to minimize space and time requirements for storage of 
materials and equipment on-site.

C. Condition of Existing Building:  Maintain portions of existing buildings affected by construction 
operations in a weathertight condition throughout construction period.  Repair damage caused by 
construction operations.
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D. Daily Cleanup:  At the end of every shift, the work area must be fully cleaned of all construction 
debris and materials. Sweep, vacuum, wipe down, and mop as required to return surfaces to a 
clean state. 

1. The contractor is responsible for supplying all required cleaning supplies and equipment. 

1.7 COORDINATION WITH OCCUPANTS

A. Full Owner Occupancy:  Owner will occupy site during the construction period.  Cooperate with 
Owner during construction operations to minimize conflicts and facilitate Owner usage.  Perform 
the Work so as not to interfere with Owner's day-to-day operations.  Maintain existing exits unless 
otherwise indicated.

1. Maintain access to existing walkways, corridors, and other adjacent occupied or used 
facilities.  Do not close or obstruct walkways, corridors, or other occupied or used facilities 
without written permission from Owner and approval of authorities having jurisdiction.

2. Notify the Owner not less than 72 hours in advance of activities that will affect Owner's 
operations.

1.8 WORK RESTRICTIONS

A. Work Restrictions, General:  Comply with restrictions on construction operations.

1. Comply with limitations on the use of public streets and other requirements of authorities 
having jurisdiction.

B. On-Site Work Hours:  Limit work in the area to periods when students and staff are not present.

1. Normal school hours are 7:00 a.m. to 5:00 p.m., Monday through Friday.

2. Fields are used at various hours throughout the day.

3. Construction schedule will need to be agreed upon to allow for work to proceed with 
minimal disruption to use of facilties.

C. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and 
vibration, odors, or other disruption to Owner occupancy with Owner.

1. Notify Engineer and Owner not less than 2 days in advance of proposed disruptive 
operations.

D. Controlled Substances:  Use of tobacco products and other controlled substances on Project site 
is not permitted.

1.9 SPECIFICATION AND DRAWING CONVENTIONS

A. Specification Content:  The Specifications use certain conventions for the style of language and 
the intended meaning of certain terms, words, and phrases when used in particular situations.  
These conventions are as follows:
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1. Imperative mood and streamlined language are generally used in the Specifications.  The 
words "shall," "shall be," or "shall comply with," depending on the context, are implied 
where a colon (:) is used within a sentence or phrase.

2. Specification requirements are to be performed by Contractor unless specifically stated 
otherwise.

B. Division 01 General Requirements:  Requirements of Sections in Division 01 apply to the Work 
of all Sections in the Specifications.

C. Drawing Coordination: Requirements for materials and products identified on Drawings are 
described in detail in the Specifications. One or more of the following are used on Drawings to 
identify materials and products:

1. Terminology: Materials and products are identified by the typical generic terms used in the 
individual Specifications Sections.

2. Abbreviations: Materials and products are identified by abbreviations scheduled on 
Drawings.

3. Keynoting: Materials and products are identified by reference keynotes.

PART 2 - PRODUCTS (Not Used)

PART 3 - EXECUTION (Not Used)

END OF SECTION
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SECTION 033000
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

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

1.2 SUMMARY

A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete 
materials, mixture design, placement procedures, and finishes, for the following:
1. Slabs-on-grade.

B. Related Sections:
1. Division 26 Sections as applicable to Electrical items embedded in concrete.

1.3 DEFINITIONS

A. Cementitious Materials: Portland cement alone or in combination with one or more of the 
following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-
furnace slag, and silica fume; subject to compliance with requirements.

B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

1.4 SUBMITTALS

A. Product Data: For each type of product indicated.

B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when 
characteristics of materials, Project conditions, weather, test results, or other circumstances 
warrant adjustments.

C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and 
placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent 
bar diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop 
spacing, and supports for concrete reinforcement.

1. Shop drawings shall be in accordance with ACI SP-66 or CRSI “Manual of Standard 
Practice.”

2. Mill certificates: Steel producer's certificates of mill analysis, tensile, and bend tests for 
reinforcing steel. Submit certificates accompanying the Shop Drawings.
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D. Construction Joint Layout Shop Drawings: Show locations of proposed construction and 
control joints other than, or in addition to, those as indicated on the drawings. Location of 
joints is subject to approval of the Architect.

E. Qualification Data: For the Ready-mixed concrete manufacturer, include copies of applicable 
ACI certificates.

F. Material Certificates: For each of the following, signed by manufacturers:

1. Cementitious materials.
2. Admixtures.
3. Form materials and form-release agents.
4. Steel reinforcement and accessories.
5. Waterstops.
6. Curing compounds.
7. Bonding agents.
8. Adhesives.
9. Semirigid joint filler.
10. Joint-filler strips.
11. Repair materials.

G. Material Test Reports: For aggregates, from a qualified testing agency, indicating compliance 
with requirements.

H. Delivery Tags: Delivery tags for all concrete.

I. Batch Plant Inspection Waiver: When batch plant inspection waiver is requested, evidence of 
compliance shall be submitted to, and approved by, the Governing Agency; refer to 
requirements in Part 3 Article “Field Quality Control.”

1.5 QUALITY ASSURANCE

A. Installer Qualifications: A qualified installer who employs on Project personnel who shall be 
thoroughly familiar with the specified requirements, completely trained and experienced in the 
necessary skills required for work performed under this Section. In actual installation of the 
work of this Section, use adequate numbers of skilled workmen to insure installation in strict 
accordance with the contract documents design.

B. Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed 
concrete products and that complies with ASTM C 94/C 94M requirements for production 
facilities and equipment.

1. Manufacturer shall be certified in accordance with NRMCA's "Certification of Ready 
Mixed Concrete Production Facilities."

C. Testing Agency: An independent agency retained by the Owner, acceptable to the Architect, 
and qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
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D. Source Limitations: Obtain each type or class of cementitious material of the same brand from 
the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures 
from single source from single manufacturer.

E. ACI Publications: Comply with the following unless modified by requirements in the Contract 
Documents:

1. ACI 301, "Specifications for Structural Concrete," Sections 1 through 5.
2. ACI 117, "Specifications for Tolerances for Concrete Construction and Materials."

1.6 DELIVERY, STORAGE, AND HANDLING

A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and 
damage.

1. Identification: Bundle and tag reinforcing steel with grades and suitable identification 
marks for checking, sorting and placing. Use waterproof tags and markings and do not 
remove until steel is in place.

1.7 COORDINATION

A. Slab Finishes: Coordinate slab finish requirements with trades installing or applying floor 
finishes or treatments over slabs. Finishes shall include but not be limited to concrete sealing, 
topical concrete vapor control barrier, ceramic tile, resinous/fluid applied floor systems, 
adhered resilient floor systems, and adhered carpet.

PART 2 - PRODUCTS

2.1 FORM MATERIALS

A. Smooth-Formed Finished Concrete: Use for formed concrete that will be exposed in the 
finished work, fabricate forms of form-facing panels that will provide continuous, true, and 
smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.

1. Plywood, metal, or other approved panel materials.

B. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.

C. Form-Release Agent: Commercially formulated form-release agent that will not bond with, 
stain, or adversely affect concrete surfaces and will not impair subsequent treatments of 
concrete surfaces.

1. Formulate form-release agent with rust inhibitor for steel form-facing materials.
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2.2 STEEL REINFORCEMENT

A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.

B. Plain-Steel Wire: ASTM A 82/A 82M, as drawn.

C. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-
drawn steel wire into flat sheets.

D. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with 
ends square and free of burrs.

E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and 
fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports 
from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard 
Practice," of greater compressive strength than concrete and as follows:

1. Slabs on Grade and Foundations: Use precast concrete blocks, plastic-coated steel 
with bearing plates or specifically designed wire-fabric supports fabricated of plastic. 
Precast blocks shall be not less than 3 inches by 3 inches square and shall have a 
compressive strength equal to or greater than the strength of the surrounding concrete.

2. For concrete surfaces exposed to view where legs of wire bar supports contact forms, 
use CRSI Class 1 plastic-protected steel wire or CRSI Class 2 stainless-steel bar 
supports.

F. Fabricating Reinforcement: Fabricate steel reinforcement according to CRSI's "Manual of 
Standard Practice" or ACI SP-66 and the details shown on the Drawings.

1. In the case of fabricating errors, do not rebend or straighten reinforcement in a manner 
that will damage or weaken the material.

2. Bends shall be made cold using pin sizes as recommended ACI 318 as modified by 
T24, CCR, Part 2.

3. Unacceptable Work: Reinforcement with any of the following defects will not be 
permitted:

a. Bar lengths, depths, and bends exceeding specified fabrication tolerance.
b. Bends or kinks not indicated on the project Drawings or the final Shop Drawings.
c. Bars with reduced cross-section due to excessive rusting or other cause.

2.3 CONCRETE MATERIALS

A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and 
source, throughout Project:

1. Portland Cement: ASTM C 150, Type II, gray.

B. Normal-Weight Aggregates: ASTM C 33, Class 3M coarse aggregate or better, graded. 
Provide aggregates from a single source.



21-12162 CAST-IN-PLACE CONCRETE 033000 - 5 of 22

1. Where concrete expansion from alkali silica or alkali carbonate reactions is anticipated, 
provide aggregate with documented service record data of at least 10 years' 
satisfactory service in similar applications and service conditions using similar 
aggregates and cementitious materials.

2. Fine and coarse aggregates shall be regarded as separate ingredients. Each size of 
coarse aggregate, as well as the combination of sizes when two or more are used, 
shall conform to the grading requirements of ASTM C33.

3. Coarse aggregate: Coarse aggregate shall consist of a clean, hard, fine grained, sound 
crushed rock, or washed gravel or a combination of both. It shall be free from oil, 
organic matter, or other deleterious substances. Aggregate shall be uniformly graded 
from one-quarter inch size to maximum size.

4. The maximum size of aggregates used in the project shall be consistent with the 
dimensions and form of the section being placed, the location and spacing of the 
reinforcing bars, and with the method of compaction, and shall be such as will produce 
dense and uniform concrete free from rock pockets, honey-comb and other 
irregularities. The nominal maximum size of the aggregate shall not be more than one-
fifth the narrowest dimension between forms, one-third the depth of slabs nor three-
fourths the minimum clear spacing between reinforcing bars.

5. Combined Grading: The combined grading shall be such that the percentage by weight 
of the combined aggregates shall fall within the limits established as follows:

Percentage by WeightSieve number or size 
in inches (maximum) 1-1/2” 1” 3/4”

Passing a 2 inch --- --- ---

Passing a 1-1/2 inch 95-100 --- ---

Passing a 1 inch 70-90 90-100 ---

Passing a 3/4 inch 50-80 70-95 90-100

Passing a 3/8 inch 40-60 45-70 55-75

Passing a No. 4 35-55 35-55 40-60

Passing a No. 8 25-40 27-45 30-46

Passing a No. 16 16-34 20-38 23-40

Passing a No. 30 12-25 12-27 13-28

Passing a No. 50 2-12 5-15 5-15

Passing a No. 100 0-3 0-5 0-5

6. Special grading or size limitations: When reviewed and approved by the Architect, other 
gradings or maximum size limitations may be used if mixes are designed and tested in 
accordance with the concrete mixture specified in the “Concrete Mixtures” Article.

7. Soundness of Aggregates: Both the coarse and fine aggregate shall be tested by the 
use of a solution of sodium or magnesium sulfate, or both, whenever in the judgment of 
the Architect, such tests are necessary to determine the quality of the material. Such 
tests shall be performed in accordance with ASTM C88 and the results shall show 
compliance with the limits set forth in ASTM C33.

8. Reactivity: Aggregates shall be free from any substance which may be deleteriously 
reactive with the alkalies in the cement in an amount sufficient to cause excessive 
expansion of the concrete or which will interfere with normal 
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hydration of the cement. Acceptability of the aggregate shall be based upon 
satisfactory evidence that the aggregate is free from such materials.

9. Aggregates shall be tested, when required by the Architect prior to the concrete mix 
being established, in accordance with the following specifications:

Test Specification

Abrasion ASTM C131 and C535

Gradation ASTM C136

Alkali Reactivity ASTM C289 and C227

Organic 
Impurities

ASTM C40

Clay Lumps ASTM C142

10. Maximum Coarse-Aggregate Size: Nominal size as indicated on Drawings.
11. Fine Aggregate: Free of materials with deleterious reactivity to alkali in cement.

C. Water: ASTM C 94/C 94M and potable.

2.4 ADMIXTURES

A. Calcium chloride, thiocyanates or admixtures containing more than 0.05% chloride ions are 
not permitted.

B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with 
other admixtures and that will not contribute water-soluble chloride ions exceeding those 
permitted in hardened concrete. Certification of requirements and chloride ion content is 
required from the admixture manufacturer prior to mix design review. 

1. Air-entraining Admixture: ASTM C260.

a. Available Products: Subject to compliance with requirements, provide one of the 
following products:

1) Euclid Chemical Company (The); Air Mix.
2) BASF/Master Builders, Inc.; Micro-Air.
3) Sika Corporation; Sika AER.

2. Water-reducing Admixtures: ASTM C494 Type A.

a. Available Products: Subject to compliance with requirements, provide one of the 
following products:

1) Euclid Chemical Company (The); Eucon WR-75.
2) BASF/Master Builders Inc.; Pozzolith 220N.
3) Sika Corporation; Plastocrete 161.

3. Water-reducing, Retarding Admixtures: ASTM C494 Type D.

a. Available Products: Subject to compliance with requirements, provide one of the 
following products:
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1) Euclid Chemical Company (The); Eucon Retarder-75.
2) BASF/Master Builders Inc.; Pozzolith 300 R.
3) Sika Corporation; Plastiment.

4. High Range Water-Reducing Admixture (HRWR): ASTM C494 type F or G.

a. Available Products: Subject to compliance with requirements, provide one of the 
following products:

1) Euclid Chemical Company (The); Eucon 37.
2) BASF/Master Builders Inc.; Rheobuild 1000.
3) Sika Corporation; Sikament 300.

b. When more than 30 minutes is required between the addition of admixtures to 
final placement of the concrete, a combination of water-reducing, set controlling 
admixtures (ASTM C494, Types A, D and E) may be used.

5. Non-Corrosive, Non-Chloride Accelerator: ASTM C494 Type C or E.

a. Available Products: Subject to compliance with requirements, provide one of the 
following products:

1) Euclid Chemical Company (The); Accelguard 80.
2) BASF/Master Builders Inc.; Pozzutec 20+.
3) Sika Corporation, Plastocrete 161FL.

b. The admixture manufacturer shall have long-term (more than one year duration) 
non-corrosive test data on metal deck and reinforcing steel from an independent 
testing laboratory using an acceptable accelerated corrosion test method such 
as using electrical potential measures.

2.5 CURING AND SEALING MATERIALS

A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application 
to fresh concrete.

1. Products: Subject to compliance with requirements, provide one of the following:

a. BASF Construction Chemicals - Building Systems; Confilm.
b. ChemMasters; SprayFilm.
c. Conspec by Dayton Superior; Aquafilm.
d. Dayton Superior Corporation; Sure Film (J-74).
e. Edoco by Dayton Superior; BurkeFilm.
f. Euclid Chemical Company (The), an RPM company; Eucobar.
g. Lambert Corporation; LAMBCO Skin.
h. L&M Construction Chemicals, Inc.; E-CON.
i. Meadows, W. R., Inc.; EVAPRE.
j. Sika Corporation; SikaFilm.
k. Symons by Dayton Superior; Finishing Aid.
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B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing 
approximately 9 oz./sq. yd. when dry.

C. Moisture-Retaining Cover: ASTM C 171, clear or white polyethylene film, 6 mil minimum 
thickness, or white burlap-polyethylene sheet.

D. Water: Potable.

2.6 VAPOR RETARDERS

A. Sheet Vapor Retarder: As specified in Division 07 Section “Underslab Vapor Retarder,” ASTM 
E 1745, Class A, 15 mil thickness minimum.

2.7 RELATED MATERIALS

A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.

B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a 
Type A shore durometer hardness of 80 per ASTM D 2240.

C. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or 
styrene butadiene.

D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing 
and bonding to damp surfaces, of class suitable for application temperature and of grade to 
suit requirements.

2.8 CONCRETE MIXTURES, GENERAL

A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of 
laboratory trial mixture or field test data, or both, according to ACI 301, ACI 318, Chapter 26, 
and Chapter 19 of the California Building Code.

1. Use a qualified independent testing agency for preparing and reporting proposed 
mixture designs based on laboratory trial mixtures.

a. The testing agency used for preparing mixture designs shall be different from the 
testing agency retained by the Owner for testing concrete strength and materials.

B. Limit water-soluble, chloride-ion content in hardened concrete to the following percentages by 
weight of cement.
1. Reinforced concrete exposed to chloride in service: 0.15 percent.

C. Admixtures: Use admixtures according to manufacturer's written instructions.
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2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS

A. Proportion normal-weight concrete mixture as indicated below for strength, slump, 
water/cement ratio, and maximum aggregate size.

1. Slabs-on-Grade:

a. Strength: 3000 psi at 28 days.
b. Aggregate Size: 3/4 inch maximum.
c. Slump: 4 inches.
d. Water Cement Ratio: 0.45 Maximum.

2.10 CONCRETE MIXING

A. Project-Site Mixing: Project site mixing of structural concrete will not be permitted. Project site 
mixing of concrete for other purposes may be permitted only when reviewed and approved by 
the Architect. When allowed, measure, batch, and mix concrete materials and concrete 
according to ASTM C 94/C 94M and ACI 318. Mix concrete materials in appropriate drum-
type batch machine mixer, the capacity of the mixer shall be such that it will handle one or 
more full sack batches.

B. Control of Admixtures: 

1. Admixtures shall be charged into the mixer as solutions and shall be measured by 
means of an approved mechanical dispensing device. The liquid shall be considered a 
part of the mixing water. Admixtures that cannot be added in solution may be weighed 
or may be measured by volume if so recommended by the manufacturer.

2. If two or more admixtures are used in the concrete, they shall be added separately to 
avoid possible interaction that might interfere with the efficiency of either admixture or 
adversely affect the concrete.

3. Addition of retarding admixtures shall be completed within 1 minute after addition of 
water to the cement has been completed, or prior to the beginning of the last three-
quarters of the required mixing, whichever occurs first.

4. Admixtures shall be used in accordance with the manufacturer's instructions.

C. Concrete shall be mixed only in quantities for immediate use. Concrete which has set shall 
not be retempered, but shall be discarded.

D. When concrete arrives at the project with slump below that suitable for placing, as indicated 
by the specifications, water may be added only if neither the maximum permissible 
water-cement ratio nor the maximum slump is exceeded. The water shall be incorporated by 
additional mixing equal to at least half of the total mixing required. An addition of water shall 
be accompanied by a quantity of cement sufficient to maintain the proper water-cement ratio. 
Such addition shall be reviewed by the Architect.
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PART 3 - EXECUTION

3.1 FORMWORK

A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, 
lateral, static, and dynamic loads, and construction loads that might be applied, until structure 
can support such loads.

B. Construct formwork so concrete members and structures are of size, shape, alignment, 
elevation, and position indicated, within tolerance limits of ACI 117.

1. Where earth is used for forming sides of footings, increase the width of footings by 1 
inch on each side of the footing.

C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:

1. Class A, 1/8 inch for smooth-formed finished surfaces.
2. Class B, 1/4 inch for rough-formed finished surfaces.

D. Construct forms tight enough to prevent loss of concrete mortar.

E. Fabricate forms for easy removal without hammering or prying against concrete surfaces. 
Provide crush or wrecking plates where stripping may damage cast concrete surfaces. 
Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.

1. Install keyways, recesses, and the like, for easy removal.
2. Do not use rust-stained steel form-facing material.

F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required 
elevations and slopes in finished concrete surfaces. Provide and secure units to support 
screed strips; use strike-off templates or compacting-type screeds.

G. Provide temporary openings for cleanouts and inspection ports where interior area of 
formwork is inaccessible. Close openings with panels tightly fitted to forms and securely 
braced to prevent loss of concrete mortar. Locate temporary openings in forms at 
inconspicuous locations.

H. Chamfer exterior corners and edges of permanently exposed concrete.

I. Form openings, chases, offsets, sinkages, keyways, blocking, screeds, and bulkheads 
required in the Work. Determine sizes and locations from trades providing such items.

J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, 
and other debris just before placing concrete.

K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and 
maintain proper alignment.
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L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written 
instructions, before placing reinforcement.

3.2 EMBEDDED ITEMS

A. Place and secure anchorage devices and other embedded items required for adjoining work 
that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, 
diagrams, instructions, and directions furnished with items to be embedded.

1. Install anchor rods, accurately located, to elevations required and complying with 
tolerances in Section 7.5 of AISC's "Code of Standard Practice for Steel Buildings and 
Bridges."

B. Conduits and Pipes Embedded in Concrete:

1. Pipes, other than conduits for electrical circuits, shall not be embedded in structural 
concrete unless specifically reviewed and approved by the Engineer. Any pipe or 
conduit may pass through any walls or floor slab by means of a sleeve so located that it 
does not impair the strength of the structure. Openings larger than 12 inches in any 
dimension shall be as detailed on the structural plans.

2. Unless otherwise approved, embedded pipes or conduits, other than those merely 
passing through, shall be not larger in outside dimension than one-third the thickness of 
the slab, wall, or beam in which they are embedded, nor shall they be spaced closer 
than three diameters or widths on center and shall have at least 1-1/2 inches concrete 
cover.

3. Sleeves, pipes, or conduits of aluminum shall not be embedded in structural concrete 
unless effectively coated or covered to prevent aluminum-concrete reaction or 
electrolytic action between aluminum and steel.

3.3 REMOVING AND REUSING FORMS

A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that 
does not support weight of concrete may be removed after cumulatively curing at not less 
than 50 deg F for 24 hours after placing concrete. Concrete must be hard enough to not be 
damaged by form-removal operations and curing and protection operations need to be 
maintained.

B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or 
otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply 
new form-release agent.

C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. 
Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete 
surfaces unless approved by Architect.
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3.4 VAPOR RETARDERS

A. Vapor retarders shall be installed in accordance with the requirements of Division 07 Section 
“Underslab Vapor Retarder.”

3.5 STEEL REINFORCEMENT

A. Quality Control: Reinforcement steel and placement shall be subject to inspection and testing 
per Part 3 Article “Field Quality Control.”

B. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.

1. Coordinate installation of steel reinforcement with installation of vapor barrier specified 
in Division 07 Section “Underslab Vapor Retarder.”

2. Do not cut or puncture vapor retarder; if cut or damaged, vapor barrier shall be repaired 
in accordance with Division 07 Section “Below Grade Vapor Retarder.”

C. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that 
would reduce bond to concrete.

D. Accurately position, support, and secure reinforcement against displacement. Locate and 
support reinforcement with bar supports to maintain minimum concrete cover. Do not tack 
weld crossing reinforcing bars.

E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

3.6 JOINTS

A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.

B. Construction Joints: Install so strength and appearance of concrete are not impaired, at 
locations indicated or as approved by Architect.

1. Place joints perpendicular to main reinforcement. Continue reinforcement across 
construction joints unless otherwise indicated. Do not continue reinforcement through 
sides of strip placements of floors and slabs.

2. Use a bonding agent at locations where fresh concrete is placed against hardened or 
partially hardened concrete surfaces.

C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning 
concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-
fourth of concrete thickness as follows:

1. Grooved Joints: Form contraction joints after initial floating by grooving and finishing 
each edge of joint to a radius of 1/8 inch. Repeat grooving of contraction joints after 
applying surface finishes. Eliminate groover tool marks on concrete surfaces.



21-12162 CAST-IN-PLACE CONCRETE 033000 - 13 of 22

a. Use only grooved joints for concrete surfaces that will be permanently exposed 
to view.

D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab 
junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, 
and other locations, as indicated.

1. Extend joint-filler strips full width and depth of joint, terminating flush with finished 
concrete surface unless otherwise indicated.

2. Install joint-filler strips in lengths as long as practicable. Where more than one length is 
required, lace or clip sections together.

E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. 
Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of 
joint.

3.7 CONVEYING

A. Concrete shall be handled from the mixer to the place of final deposit as rapidly as practicable 
by methods which will prevent segregation or loss of ingredients and in a manner which will 
assure that the required quality of the concrete is maintained.

B. Conveying equipment shall be of a size and design such that detectable setting of concrete 
shall not occur before adjacent concrete is placed. Conveying equipment shall be cleaned at 
the end of each operation or work day. Conveying equipment and operations shall conform to 
the following additional requirements:

1. Truck mixers, agitators and non-agitating units and their manner of operation shall 
conform to the applicable requirements of ASTM C94.

2. Belt conveyors shall be horizontal or at a slope which will not cause excessive 
segregation or loss of ingredients. Concrete shall be protected against undue drying or 
rise in temperature. A suitable device shall be used at the discharge end to prevent 
apparent segregation. Mortar shall not be allowed to adhere to the return length of the 
belt. Long runs shall be discharged into a hopper or through a baffle.

3. Do not use reinforcement or reinforcement supports to support runways for concrete 
conveying equipment.

C. Chutes shall be metal or metal-lined and shall have a slope not exceeding 1 vertical to 2 
horizontal and not less than 1 vertical to 3 horizontal. Chutes more than 20 feet long and 
chutes not meeting the slope requirements may be used provided they discharge into a 
hopper before distribution.

D. Pumping or pneumatic conveying equipment shall be of suitable kind with adequate pumping 
capacity. Pneumatic placement shall be controlled so that segregation is not apparent in the 
discharged concrete. The loss of slump in pumping or pneumatic conveying equipment shall 
not exceed 2 inches. Concrete shall not be conveyed through pipe made of aluminum or 
aluminum alloy. When the concrete is placed into final position by means of pumping, the 
pumping method for placing concrete shall be 
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reviewed and approved by the Engineer at least one week prior to placing the concrete.

3.8 CONCRETE PLACEMENT

A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded 
items is complete and that required inspections have been performed.

1. Reposition any misaligned reinforcement.

B. Do not add water to concrete during delivery, at Project site, or during placement unless 
approved by Architect.

C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no 
new concrete will be placed on concrete that has hardened enough to cause seams or planes 
of weakness. If a section cannot be placed continuously, provide construction joints as 
indicated. Deposit concrete to avoid segregation.

1. Deposit concrete in horizontal layers of depth to not exceed formwork design pressures 
and in a manner to avoid inclined construction joints.

2. Consolidate placed concrete with mechanical vibrating equipment according to 
ACI 301.

3. Do not use vibrators to transport concrete inside forms. Insert and withdraw vibrators 
vertically at uniformly spaced locations to rapidly penetrate placed layer and at least 6 
inches into preceding layer. Do not insert vibrators into lower layers of concrete that 
have begun to lose plasticity. At each insertion, limit duration of vibration to time 
necessary to consolidate concrete and complete embedment of reinforcement and 
other embedded items without causing mixture constituents to segregate.

D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits 
of construction joints, until placement of a panel or section is complete.

1. Consolidate concrete during placement operations so concrete is thoroughly worked 
around reinforcement and other embedded items and into corners.

2. Maintain reinforcement in position on chairs during concrete placement.
3. Screed slab surfaces with a straightedge and strike off to correct elevations.
4. Slope surfaces uniformly to drains where required.
5. Begin initial floating using bull floats or darbies to form a uniform and open-textured 

surface plane, before excess bleedwater appears on the surface. Do not further disturb 
slab surfaces before starting finishing operations.

E. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from 
physical damage or reduced strength that could be caused by frost, freezing actions, or low 
temperatures.

1. When average high and low temperature is expected to fall below 40 deg F for three 
successive days, maintain delivered concrete mixture temperature within the 
temperature range required by ACI 301.
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2. Do not use frozen materials or materials containing ice or snow. Do not place concrete 
on frozen subgrade or on subgrade containing frozen materials.

3. Do not use calcium chloride, salt, or other materials containing antifreeze agents or 
chemical accelerators unless otherwise specified and approved in mixture designs.

F. Hot-Weather Placement: Comply with ACI 305 and as follows:

1. Maintain concrete temperature below 90 deg F at time of placement. Chilled mixing 
water or chopped ice may be used to control temperature, provided water equivalent of 
ice is calculated to total amount of mixing water. Using liquid nitrogen to cool concrete 
is Contractor's option.

2. Fog-spray forms, steel reinforcement, and subgrade just before placing concrete. Keep 
subgrade uniformly moist without standing water, soft spots, or dry areas.

3.9 FINISHING FORMED SURFACES

A. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged 
in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes 
and defects. Remove fins and other projections that exceed specified limits on formed-surface 
irregularities.

1. Apply to concrete surfaces permanently exposed to public view, to receive a rubbed 
finish, or to be covered with a coating or covering material applied directly to concrete.

B. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed 
surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching 
adjacent formed surfaces. Continue final surface treatment of formed surfaces uniformly 
across adjacent unformed surfaces unless otherwise indicated.

3.10 FINISHING FLOORS AND SLABS

A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and 
finishing operations for concrete surfaces. Do not wet concrete surfaces.

B. Slab Finishes: Provide finished slab surfaces as indicated below; confirm and coordinate 
surface finishes for adhered and fluid applied floor finishes with trades installing/applying 
respective floor systems required for the project conditions.

Finish Floor Application Slab Finish Type

1. Surfaces to receive mortar setting beds for tile 
flooring and similar applications.

Scratch Finish

2. Surfaces to receive thinset tile flooring directly over 
concrete

Trowel and Fine Broom Finish

3. Surfaces to receive adhered carpet, resilient sheet, 
or resilient tile flooring

Trowel and Fine Broom Finish
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4. Surfaces to receive epoxy or polyurethane fluid 
applied flooring

Light Broom Finish
(Confirm with floor system 
manufacturer)

5. Surfaces to be exposed and sealed concrete Troweled Finish

6. Ramped exposed concrete Medium Broom Finish

7. Surfaces to receive waterproof membranes Floated Finish

8. Surfaces to receive a polished finish;
Coordinate with Division 03 Section “Polished 
Concrete Finishing.”

Smooth trowel finish, 
not burned

C. Sloped Slab Finishes: Where slabs are indicated to be sloped, finished slabs shall have a 
slope not to exceed 1/4 inch per one foot unless otherwise indicted on the Drawings.

D. Slab Finish Types: Slab finish types shall be as follows:
1. Trowel Finish: After applying float finish, apply first troweling and consolidate concrete 

by hand or power-driven trowel. Continue troweling passes and restraighten until 
surface is free of trowel marks and uniform in texture and appearance. Grind smooth 
any surface defects that would telegraph through applied coatings or floor coverings.

3.11 MISCELLANEOUS CONCRETE ITEMS

A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in 
place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-
place construction. Provide other miscellaneous concrete filling indicated or required to 
complete the Work.

B. Equipment Bases and Foundations: Provide machine and equipment bases and foundations 
as shown on Drawings. Set anchor bolts for machines and equipment at correct elevations, 
complying with diagrams or templates from manufacturer furnishing machines and equipment.

3.12 CONCRETE PROTECTING AND CURING

A. General: Protect freshly placed concrete from premature drying and excessive cold or hot 
temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 305 for hot-
weather protection during curing.

B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or 
windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing 
operations. Apply according to manufacturer's written instructions after placing, screeding, 
and bull floating or darbying concrete, but before float finishing.
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C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported 
slabs, and other similar surfaces. If forms remain during curing period, moist cure after 
loosening forms. If removing forms before end of curing period, continue curing for the 
remainder of the curing period.

D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed 
surfaces, including floors and slabs, concrete floor toppings, and other surfaces.

E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:

1. Moisture Curing: Keep surfaces continuously moist for not less than seven days using 
a water saturated absorptive cover kept continuously wet. Cover concrete surfaces and 
edges with 12-inch lap over adjacent absorptive covers. 

a. This method shall not be used on floor slabs receiving adhered floor systems, 
fluid applied floor systems, or sealers.

2. Moisture-Retaining-Cover Curing: Cover concrete surfaces with moisture-retaining 
cover for curing concrete, placed in widest practicable width, with sides and ends 
lapped at least 12 inches, and sealed by waterproof tape or adhesive. Cure for not less 
than seven days. Immediately repair any holes or tears during curing period using 
cover material and waterproof tape.

a. Use moisture-retaining covers to cure concrete surfaces to receive penetrating 
liquid floor treatments.

b. Cure concrete surfaces to receive floor coverings with either a moisture-retaining 
cover or a curing compound that the manufacturer certifies will not interfere with 
bonding of floor covering used on Project.

3. Curing Compound: Apply uniformly in continuous operation by power spray or roller 
according to manufacturer's written instructions. Recoat areas subjected to heavy 
rainfall within three hours after initial application. Maintain continuity of coating and 
repair damage during curing period.

4. Curing and Sealing Compound: Apply uniformly to floors and slabs indicated in a 
continuous operation by power spray or roller according to manufacturer's written 
instructions. Recoat areas subjected to heavy rainfall within three hours after initial 
application. Repeat process 24 hours later and apply a second coat. Maintain continuity 
of coating and repair damage during curing period.

3.13 JOINT FILLING

A. Prepare, clean, and install joint filler according to manufacturer's written instructions.

1. Defer joint filling as long as possible and until concrete has aged at least one month. 
Do not fill joints until construction traffic has permanently ceased.

B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact 
faces of joint clean and dry.
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C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed 
joints. Overfill joint and trim joint filler flush with top of joint after hardening.

3.14 CONCRETE SURFACE REPAIRS

A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove 
and replace concrete that cannot be repaired and patched to Architect's approval.

B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two 
and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for 
handling and placing.

C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, 
spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and 
stains and other discolorations that cannot be removed by cleaning.

1. Immediately after form removal, cut out honeycombs, rock pockets, and voids more 
than 1/2 inch in any dimension to solid concrete. 

a. Limit cut depth to 3/4 inch. 
b. Make edges of cuts perpendicular to concrete surface.
c. Perimeters of cut areas shall be square or rectangular in shape with cuts vertical 

and horizontal.
d. Clean, dampen with water, and brush-coat holes and voids with bonding agent. 

Fill and compact with patching mortar before bonding agent has dried. 
e. Fill form-tie voids with patching mortar or cone plugs secured in place with 

bonding agent.

2. Repair defects on surfaces exposed to view by blending white portland cement and 
standard portland cement so that, when dry, patching mortar will match surrounding 
color. Patch a test area at inconspicuous locations to verify mixture and color match 
before proceeding with patching. Compact mortar in place and strike off slightly higher 
than surrounding surface.

3. Repair defects on concealed formed surfaces that affect concrete's durability and 
structural performance as determined by Architect.

D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish 
and verify surface tolerances specified for each surface. Correct low and high areas. Test 
surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.

1. Repair finished surfaces containing defects. Surface defects include spalls, popouts, 
honeycombs, rock pockets, crazing and cracks in excess of 0.01 inch wide or that 
penetrate to reinforcement or completely through unreinforced sections regardless of 
width, and other objectionable conditions.

2. After concrete has cured at least 14 days, correct high areas by grinding.
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3. Correct localized low areas during or immediately after completing surface finishing 
operations by cutting out low areas and replacing with patching mortar. Finish repaired 
areas to blend into adjacent concrete.

4. Correct other low areas scheduled to receive floor coverings with a repair 
underlayment. Prepare, mix, and apply repair underlayment and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface. Feather edges to match adjacent floor elevations.

5. Correct other low areas scheduled to remain exposed with a repair topping. Cut out low 
areas to ensure a minimum repair topping depth of 1/4 inch to match adjacent floor 
elevations. Prepare, mix, and apply repair topping and primer according to 
manufacturer's written instructions to produce a smooth, uniform, plane, and level 
surface.

6. Repair defective areas, except random cracks and single holes 1 inch or less in 
diameter, by cutting out and replacing with fresh concrete. Remove defective areas 
with clean, square cuts and expose steel reinforcement with at least a 3/4-inch 
clearance all around. Dampen concrete surfaces in contact with patching concrete and 
apply bonding agent. Mix patching concrete of same materials and mixture as original 
concrete except without coarse aggregate. Place, compact, and finish to blend with 
adjacent finished concrete. Cure in same manner as adjacent concrete.

7. Repair random cracks and single holes 1 inch or less in diameter with patching mortar. 
Groove top of cracks and cut out holes to sound concrete and clean off dust, dirt, and 
loose particles. Dampen cleaned concrete surfaces and apply bonding agent. Place 
patching mortar before bonding agent has dried. Compact patching mortar and finish to 
match adjacent concrete. Keep patched area continuously moist for at least 72 hours.

E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive 
and patching mortar.

F. Repair materials and installation not specified above may be used, subject to Architect's 
approval.

3.15 FIELD QUALITY CONTROL

A. Testing and Inspecting Agency: Owner will engage and pay for a qualified independent 
testing and inspecting agency to perform tests and inspections as applicable and prepare 
reports.

1. Testing and Inspection Agency shall be acceptable to the Engineer.

B. The Engineer shall have the right to order the testing of any materials used in the concrete 
construction to determine if they are of the quality specified.

C. Contractor Responsibilities:

1. The Contractor shall maintain control of the quality of materials and workmanship in 
order to conform with the drawings and specifications.

2. To facilitate testing and inspection, the Contractor shall:
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a. Schedule tests and inspections with the Testing and Inspection Agency 
sufficiently in advance of operations to allow for the assignment of personnel and 
for the completion of testing and inspecting responsibilities.

b. Provide access to the Work for the designated Testing and Inspection Agency.
c. Furnish all necessary materials and labor to assist the designated Testing and 

Inspection Agency in obtaining and handling samples at the project or other 
sources of materials.

d. Provide and maintain for the sole use of the Testing and Inspection Agency 
adequate facilities for safe storage and proper curing of concrete test specimens 
on the project site for the first 24 hr. as required by ASTM C31.

3. The Contractor shall correct deficiencies in Work that test reports and inspections 
indicate does not comply with the Contract Documents.

D. Testing and Inspection Services:

1. Testing and inspections shall be performed by the designated Testing and Inspection 
Agency.

2. Testing and inspections shall be in accordance with the 2019 California Building Code, 
Section 1705.3 and Table 1705.3, and shall include but not be limited to the following:

a. Inspection of steel reinforcement.
b. Inspection of headed bolts and studs prior and during concrete placement.
c. Verification of use of required design mixture.
d. Sampling of concrete for strength tests, slump, air content, and temperature of 

concrete at time of placement.
e. Inspection of concrete placement, including conveying and depositing.
f. Inspection of curing procedures and maintenance of curing temperature.
g. Verification of concrete strength before removal of shores and forms from beams 

and slabs.
h. Inspection of formwork.

E. Sampling and Testing of Steel Reinforcement:

1. Samples of reinforcing steel shall be taken by a designated approved testing agency at 
place of distribution prior to shipment or at project site.

2. Where samples are taken from bundles as delivered from the mill, with the bundles 
identified as to heat number and provided the mill analyses accompany the report, one 
tensile test and one bend test shall be made from a specimen from each 10 tons or 
fraction thereof of each size of reinforcing steel.

a. Where positive identification of the heat number cannot be made or where 
random samples are to be taken, one series of tests shall be made from each 2-
1/2 tons or fraction thereof of each size of reinforcing steel.

3. Each sample shall consist of no fewer than two pieces, each 18 inches long, of each 
size and grade or reinforcing steel.
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F. Placement Record: A record shall be kept on-site of the time and date of placing the concrete 
in each portion of the structure. Such record shall be kept until the completion of the structure 
and shall be open to the inspection of the governing.

G. Concrete Tests: Testing of composite samples of fresh concrete obtained according to 
ASTM C 172 shall be performed according to the following requirements:

1. Testing Frequency: Obtain one composite sample for each day's pour of each concrete 
mixture but not less than one sample for each 50 cu. yd. or fraction thereof and one 
sample for each 2,000 square feet of slab area.

a. When frequency of testing will provide fewer than five compressive-strength tests 
for each concrete mixture, testing shall be conducted from at least five randomly 
selected batches or from each batch if fewer than five are used.

2. Slump: ASTM C 143/C 143M; one test at point of placement for each composite 
sample, but not less than one test for each day's pour of each concrete mixture. 
Perform additional tests when concrete consistency appears to change.

3. Air Content: ASTM C 231, pressure method, for normal-weight concrete; one test for 
each composite sample, but not less than one test for each day's pour of each concrete 
mixture.

4. Concrete Temperature: ASTM C 1064/C 1064M; one test hourly when air temperature 
is 40 deg F and below and when 80 deg F and above, and one test for each composite 
sample.

5. Compression Test Specimens: ASTM C 31/C 31M.

a. Cast and laboratory cure four standard cylinder specimens for each composite 
sample.

6. Compressive-Strength Tests: ASTM C 39/C 39M; test one specimen at 7 days for 
information and two cured specimens at 28 days for strength acceptance, the fourth 
specimen shall be held in reserve in case additional testing in necessary.

a. A compressive-strength test shall be the average compressive strength from a 
set of two specimens obtained from same composite sample and tested at age 
indicated.

7. Strength of each concrete mixture will be satisfactory if every average of any three 
consecutive compressive-strength tests equals or exceeds specified compressive 
strength and no compressive-strength test value falls below specified compressive 
strength by more than 500 psi.

8. Test results shall be reported in writing to Architect, concrete manufacturer, and 
Contractor within 48 hours of testing. Reports of compressive-strength tests shall 
contain Project identification name and number, date of concrete placement, name of 
concrete testing and inspecting agency, location of concrete batch in Work, design 
compressive strength at 28 days, concrete mixture proportions and materials, 
compressive breaking strength, and type of break for both 7 and 28-day tests.
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9. Nondestructive Testing: Impact hammer, sonoscope, or other nondestructive device 
may be permitted by Architect but will not be used as sole basis for approval or 
rejection of concrete.

10. Additional Tests: Testing and inspecting agency shall make additional tests of concrete 
when test results indicate that slump, air entrainment, compressive strengths, or other 
requirements have not been met, as directed by Architect. Testing and inspecting 
agency may conduct tests to determine adequacy of concrete by cored cylinders 
complying with ASTM C 42/C 42M or by other methods as directed by Architect.

11. Additional testing and inspecting will be performed to determine compliance of replaced 
or additional work with specified requirements.

a. The cost of additional testing and inspection of replaced work will be paid for by 
the Owner with the amount being deducted from the Contract Amount by a 
Change Order.

3.16 PROTECTION OF SEALED FLOORS

A. Protect sealed floor surfaces from damage and wear during the remainder of construction 
period. Use protective methods and materials, including temporary covering, recommended in 
writing by floor treatment installer.

END OF SECTION
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SECTION 26 00 00
SUMMARY OF ELECTRICAL WORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections shall form a part of this Section, with the 
same force and effect as though repeated here.

1.2 SUMMARY

A. In general, the Electrical Work described herein consists of the modification of existing 
electrical and signal systems in place and the installation of new electrical and signal 
systems equipment. All work shall be completed as directed by the Owner's authorized 
representative, in accordance with the Contract, Specifications and Construction 
Documents listed below. 

1. General Conditions of Contract

2. Specifications as listed in Division 00 Specification Section “Table of Contents”.

3. Electrical Construction Drawings as listed on the Drawing Index of the Construction 
Drawing set.

B. This Section includes all necessary and required work to complete the construction as 
indicated in the Drawings, called for by notes or schedules, or specified herein. This work 
includes the furnishing of all permits, labor, supervision, services, materials, tools, 
equipment, testing, transportation and miscellaneous expenses, and the performance of 
all operations necessary to or incidental to completion of lawful and operating electrical 
power, and signal systems, whether or not specifically mentioned. 

C. All work not shown in complete detail shall be installed per the CEC and in conformance 
with the best standard practice for the trade. Any deviation from the approved Drawings 
shall be submitted in writing to the Engineer and Owner for approval prior to the installation 
of the work in question.

D. This work shall include, but not necessarily be limited to, the following elements:

1. Demolition and Phasing:

a. De-energize, disconnect and remove electrical feeds to devices and 
equipment being removed or relocated.

2. Communications Distribution:

a. Installation of wireless access points, enclosures, and network switches.

b. Conduits and conductors to feed wireless access points.

c. Trenching for underground conduit and conductors.

d. Selective saw cutting and replacement of concrete bleachers.

e. Poles and concrete footings for free standing wireless access points.
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f. Exterior IDF enclosure and pad.

3. Building Electrical:

a. Remove, extend and re-install electrical devices at IDF being replaced.

b. Provide new branch circuits to new exterior IDF and network switch 
locations.

c. Provide underground conduits and pull boxes to feed new branch circuit 
locations.

4. Each system shall be terminated, tested and be made ready for final testing and 
configuration by Owner’s Representative.

E. Products supplied by Owner (or others, as noted) and installed by Contractor under this 
Section.

1. Wireless Access Points

2. Wireless Access Point Antennas

3. Wireless Access Point Enclosures

4. Wireless Access Point Antenna Extension Cables

5. Wireless Access Point Mounts

6. Network Switches

F. Products supplied by the Contractor but not installed under this Section.

1. None.

G. Work specifically excluded from this Division.

1. None

H. The following sections contain requirements that relate to this Section:

1. None

I. It shall be understood that the existing conduit with its wiring is presently active (hot), in 
operation with its pertinent equipment.

J. It shall be noted that this construction work will be planned and executed during the ongoing 
operation of the facility. Any modifications to the existing equipment currently in operation 
shall be done during scheduled shutdowns and coordinated with the Owner's authorized 
representative and facility operating personnel to assure minimum downtime.

K. To avoid disruption to facility operations, certain items of work must be completed before 
other items of work can be started.  The contractor shall coordinate with the Owner's 
authorized representative as to the sequence of construction activities.

L. Drawings showing equipment layout, conduit runs, conduit sizes, number of wires, wire 
types, wire groupings, and size will not be furnished. It shall be the Contractor's 
responsibility to prepare such drawings per specifications, project requirements, and code 
to facilitate the installation.
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M. Size, furnish, install and connect new conduit, conduit fittings, and seal fittings, expansion 
fittings, and supports.  This includes above grade as well as underground.

N. Size, furnish, and install junction, pull, and terminal boxes, per code requirements and as 
shown on the construction drawings.

O. Size, furnish and install all supports required for conduit installation, supports required for 
the installation of the equipment furnished by this Contractor and equipment furnished by 
others but installed by this Contractor.

P. Size and field cut the openings for conduits passing through building walls and/or floors.  
Close and seal all openings after conduits have been installed and/or removed.  Closing 
shall be compatible with, or of the same material as wall and/or floor.

Q. Furnish and install wire tags per the specifications indicating wire number as shown on 
electrical schematics, one line, three-line diagrams and specifications.

R. Perform all testing per the Specifications and report to the Owner's field representative in 
a timely manner so as not to impede the scheduled completion of the Contract.

S. Prime and paint all items installed by the Contractor.

T. Energize low voltage services after testing equipment and wiring per manufacturer 
instructions and specifications.

PART 2 - NOT USED

PART 3 - NOT USED

END OF SECTION 26 00 00
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SECTION 26 01 00
GENERAL CONDITIONS FOR ELECTRICAL WORK

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections shall form a part of this Section, with the 
same force and effect as though repeated here.

1.2 SUMMARY

A. The provisions of this Section shall apply to all of the following Sections of Divisions 26-27 
of these Specifications and shall be considered a part of these Sections.

1.3 QUALITY ASSURANCE

A. All work and materials shall fully comply with current rules and regulations of all applicable 
codes.  Nothing in these Drawings or Specifications shall be interpreted as to permit any 
work not in compliance with these codes.  Where work is detailed and/or specified to a 
more restrictive standard or higher requirement, that standard or requirement shall govern 
such work.  Applicable codes include, but are not limited to, the following:

1. California Code of Regulations (CCR)

a. Title 8, Industrial Relations

b. Title 17, Public Health

c. Title 24, Building Standards

2. 2019 California Building Code.

3. 2019 California Fire Code.

4. 2019 California Electrical Code.

5. Local Codes.

B. All electrical components, devices and accessories shall be listed with Underwriters 
Laboratories, Inc. (or other testing agency acceptable to authorities having jurisdiction), 
shall meet their requirements, shall bear their label wherever standards have been 
established and label service is regularly furnished by that agency, and shall be marked 
for intended use.

1.4 PERMITS, FEES AND TAXES

A. The Contractor shall secure all necessary permits and pay all required fees and taxes.  He 
shall notify the proper authorities and have the work inspected and tested as required by 
jurisdictional requirements, pay all charges in connection therewith, and shall present to 
the Owner properly signed certificates of inspection.  Acceptance of the work will not be 
considered until such certificates have been delivered.
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1.5 EXISTING CONDITIONS

A. The Contractor shall carefully examine the site and existing buildings, compare them with 
Drawings and Specifications, and shall have satisfied himself as to the conditions to be 
encountered during the performance of the work.  No subsequent allowance shall be made 
on his behalf for any additional expense he may incur due to failure or neglect of Contractor 
to examine site and to include existing conditions in bid.

B. Any work done as an addition, expansion, or remodel of an existing system shall be 
compatible with that system.

C. The Contractor shall examine all record drawings made available by the Owner to locate 
existing underground systems, utilities, conduits, and pipes prior to installing the electrical 
distribution system.  The Contractor shall also examine the site for possible locations of 
sprinkler pipes. Any damage done to the existing systems during the course of the electrical 
work, whose locations could be reasonably determined, shall be repaired to the satisfaction 
of the Owner and the utility or agency involved, at the expense of the Contractor.  

1.6 CONDUCT OF THE WORK

A. The Contractor shall maintain on the job a competent foreman or a superintendent at all 
times to superintend the Work.

1.7 INTERPRETATION OF DRAWINGS AND SPECIFICATIONS 

A. The Engineer’s decision will be final on interpretation of the Drawings and Specifications.  
Whenever the words “AS MAY BE DIRECTED”, “SUITABLE”, or “APPROVED EQUAL”, or 
other words of similar intent and meaning are used, implying that judgment is to be 
exercised, it is understood that it is in reference to the judgement of the Engineer.

1.8 SUBMITTALS

A. Shop Drawings and Product Data

1. All Shop Drawings and Product Data shall comply with the following 
requirements:

a. The Contractor shall submit for review, complete sets of Shop Drawings 
and Product Data brochures for materials and equipment as required by 
each section of the Specifications.

b. All Shop Drawings and Product Data shall be submitted at one time in a 
neat and orderly fashion in a suitable binder with a Title Sheet including 
Project, Engineer and Contractor, Table of Contents, and indexed tabs 
dividing each group of materials or item of equipment. The Specification 
paragraph number for which they are proposed shall identify all items. The 
mark number as indicated on Drawings shall also identify all equipment 
and fixtures.

c. Shop Drawings and Product Data submittal shall include manufacturer’s 
name and catalog numbers, dimensions, loads, and all other 
characteristics and accessories as listed in the Specifications or on the 
Drawings. All loads, characteristics, and accessories called for in the 
Specifications or on the Drawings shall be highlighted, circled or 
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underlined on the Shop Drawings and Product Data. Descriptive literature 
shall be current factory brochures and submittal sheets.

d. FAX submittals are not acceptable.  

e. Material or equipment shall not be ordered or installed until the Engineer 
processes the written review.  Any item omitted from the submittal shall be 
provided as specified without substitution.

f. Prior to submission of the Shop Drawings and Project Data, Contractor 
shall review and certify that they meet the requirements of the Contract 
Documents.

g. A minimum period of two weeks, exclusive of transmittal time, will be 
required each time Shop Drawings and/or Product Data are submitted or 
resubmitted for review. The Contractor shall consider this time when 
scheduling a submittal date.

B. Submittal Review

1. Submittals will be reviewed for general conformance with the design concept, but 
this review does not guarantee quantity shown, nor does it supersede the 
responsibility of the Contractor to provide all materials, equipment and installation 
in accordance with the Drawings and Specifications.

2. The Contractor shall agree that Shop Drawings and Product Data submittals 
processed by the Engineer are not Change Orders and that the purpose of Shop 
Drawings and Product Data submittals by the Contractor is to demonstrate to the 
Engineer that the Contractor understands the design concept. The Contractor 
demonstrates his understanding by indicating which equipment and material he 
intends to furnish and install and by detailing the fabrication and installation 
methods he intends to use. 

3. It shall be clearly understood that the noting of some errors, but the overlooking of 
others, does not grant the Contractor permission to proceed in error or in conflict 
with Contract Documents. The Contractor shall agree that if deviations, 
discrepancies or conflicts between Shop Drawings and Design Drawings and 
Specifications are discovered either prior to or after Shop Drawing submittals are 
processed by the Engineer, the Design Drawings and Specifications shall control 
and shall be followed.  

4. If a resubmittal is required, submit a complete copy of the Engineer’s review letter 
requiring such with the resubmittal.

C. Substitutions 

1. Substitutions shall comply with the following requirements:

a. Manufacturers, model numbers and other pertinent information listed in 
the Specifications or on the Drawings are intended to establish minimum 
standards of performance, function and quality. Unless otherwise noted, 
the Contractor may submit equivalent compatible UL-listed equipment 
from other manufacturers for review, as long as the minimum standards 
are met.

b. Calculations and other detailed data indicating how the item was selected 
shall be included for items that are not specified.  Data must be complete 
enough to permit detailed comparison of every significant feature, function, 
performance, and quality characteristic that is specified, scheduled or 
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detailed. The comparison must prove that the substituted item equals or 
exceeds the requirements of the specified item.

c. The Contractor shall assume full responsibility that substituted items or 
procedures will meet the Specification and job requirements and shall be 
responsible for the cost of redesign and modifications to the work caused 
by these items.  

d. At the Engineer’s request, the Contractor shall furnish locations where 
equipment similar to the substituted equipment is installed and operating 
along with the user’s phone numbers and contact person.  Satisfactory 
operation and service history will be considered in the acceptance or 
rejection of the proposed substitution.

D. Record Drawings

1. Record Drawings shall comply with the following requirements:

a. At the beginning of the Project, one print of each applicable Drawing will 
be issued to the Contractor specifically for use in preparing Record 
Drawings. As the work progresses, the Contractor shall maintain a record 
of all deviations in the work from that indicated on the Drawings. Final 
locations of all underground work shall be recorded by depth from finished 
grade and by offset distance from permanent surface structures, e.g. 
building, curbs, walks. The original Drawings will be made available to the 
Contractor, from which he shall have made, a set of reproducible 
Drawings. The Contractor shall then transfer the changes, notations, etc. 
from the marked-up prints to the reproducible Drawings. The Record 
Drawings (marked-up prints and reproducibles) shall be submitted to the 
Engineer for review, after first securing the Inspector’s verification by 
signature.

E. Operations and Maintenance Instructions

1. Operations and Maintenance Instructions shall comply with the following 
requirements:

a. Three copies of Operation and Maintenance Instructions and Wiring 
Diagrams for all equipment shall be submitted to the Engineer. All 
instructions shall be clearly identified by marking them with the same 
designation as the equipment item to which they apply (e.g. UPS-1). All 
Wiring Diagrams shall agree with reviewed Shop Drawings and indicate 
the exact field installation.  

b. All instructions shall be submitted at the same time and shall be bound in 
a suitable binder with tabs dividing each type of equipment (e.g. MCC, 
UPS, etc.). Each binder shall be labeled indicating “Operating and 
Maintenance Instructions, Project Title, Contractor, Date” and shall have 
a Table of Contents listing all items included.

c. The Contractor shall verbally instruct the Owner’s maintenance staff in the 
operation and maintenance of all equipment and systems. The Engineer’s 
office shall be notified 48 hours prior to this meeting.

d. The Contractor shall prepare a letter indicating that all Operation and 
Maintenance Instructions (printed and verbal) have been given to the 
Owner, to the Owner’s satisfaction. This letter shall be acknowledged 
(signed) by the Owner and submitted to the Engineer.
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1.9 COORDINATION

A. Electrical Drawings are essentially diagrammatic, unless specifically dimensioned.  Some 
work may be shown offset for clarity.  The actual locations of all materials, conduits, 
fixtures, supports, etc. shall be carefully planned prior to installation of any work in order to 
avoid all interferences with each other, or with architectural, civil, mechanical, plumbing, 
structural or other elements.

B. While the size and location of equipment are shown to scale wherever possible, all 
dimensions and conduit/conductor data shall be verified in the field.

C. Where the work requires connections to be made to equipment furnished and set in place 
by others, the Contractor shall obtain exact rough-in dimensions from the manufacturer of 
such equipment and he shall install the connections in a neat and workmanlike manner.

D. If discrepancies are discovered between Drawings and Specifications requirements, the 
more stringent requirement shall apply.

E. All conflicts shall be called to the attention of the Engineer prior to the installation of any 
work or the ordering of any equipment.

F. No work shall be prefabricated or installed prior to this coordination. No additional 
compensation will be considered to the Contractor for any prefabrication or installation 
performed prior to this coordination.

1.10 SCHEDULING

A. All work shall be scheduled subject to the review of the Engineer and the Owner.  No work 
shall interfere with the operation of the existing facilities on or adjacent to the site.  The 
Contractor shall have at all times, as conditions permit, a sufficient force of workmen and 
quantity of materials to install the work for which contracted, as rapidly as possible 
consistent with good work, and shall cause no delay to other Contractors engaged upon 
this project or to the Owner.

1.11 WARRANTY

A. Guarantee shall be in accordance with the General Conditions. These Specifications may 
extend the period of the guarantee for certain items. Where such extension are called for, 
or where items are normally provided with guarantee periods in excess of that called for in 
the General Conditions, the Certificate of Guarantee shall be furnished to the Owner 
through the Engineer.

B. Contractor shall deliver to the Owner a written guarantee on all workmanship, materials 
and equipment for a period of one (1) year from the date of acceptance by the Owner.  Any 
work found to be faulty during that period of time shall be corrected at once, upon written 
notification, at the expense of the Contractor.  This shall include repair or replacement of 
the premises that may be damaged as a result of faulty work and materials furnished.

PART 2 - PRODUCTS

2.1 MATERIALS AND EQUIPMENT
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A. Materials and equipment shall be new unless otherwise noted.

B. Materials and equipment of a given type shall be by the same manufacturer.

C. Materials and equipment shall be covered or otherwise protected during construction as 
required to maintain the material and equipment in new factory condition until project 
acceptance. Upon completion of work and prior to final inspection, Contractor shall 
thoroughly clean all exposed fixtures, trim and equipment, and shall leave the entire 
installation in neat, clean, and useable condition. Materials and equipment shall be free of 
dents, scratches, marks, shipping tags, and all defacing features at time of project 
acceptance.

D. The Contractor shall order materials and equipment in a timely manner to prevent any 
delay in the construction schedule, and he shall bear any penalty by vendors to meet 
schedules.

E. Verify all dimensional information to ensure proper clearance for installation of equipment.  
Check all materials and equipment after arrival on the jobsite and verify compliance with 
the Contract Documents.

PART 3 - EXECUTION

3.1 DEMOLITION

A. The Contractor shall protect existing electrical equipment and installations that are not 
indicated to be removed.  If damaged or disturbed in the course of the Work, remove 
damaged portions and install new products of equal capacity, quality, and functionality.

B. Exposed electrical equipment and installations, indicated to be demolished, shall be 
removed in their entirety.

C. Buried raceway and wiring, indicated to be abandoned in place, shall be cut 2 inches below 
the surface of adjacent construction and removed in its entirety. Raceways abandoned in 
place shall be capped and disturbed surfaces shall be patched to match existing finish.

D. Demolished material shall be removed from Project site.

E. Components indicated for relocation shall be removed, stored, cleaned, reinstalled, 
reconnected, and made operational.

F. All existing equipment removed and replaced shall be delivered to the District Maintenance 
Department.

3.2 CUTTING AND PATCHING

A. The Contractor shall perform all cutting and drilling, or other work, required to provide 
openings in walls, ceilings, floors, footings, foundations or other structures necessary to 
accomplish work under this Specification Division. The cutting shall be performed by skilled 
mechanics of the trades involved.

B. Cutting or coring shall not impair the strength of the structure. Any damage resulting from 
this work shall be repaired at the Contractor’s expense to the satisfaction of the Engineer.
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C. Wherever possible, work shall be done in a concealed and neat workmanlike manner 
requiring the least amount of cutting of studs, plates and woodwork. Such cutting or 
notching is allowed only after consultation with and by permission of the Engineer.

D. The Contractor shall repair and refinish disturbed finish materials and other surfaces to 
accurately match adjacent undisturbed new or existing structures and surfaces and shall 
install new fireproofing where existing fire-stopping has been disturbed.  The repair and 
refinishing of materials and other surfaces shall be by skilled mechanics of the trades 
involved.

E. All cuts are to be clean with no chipping. Where chipping occurs as a result of work in a 
cut area, a new clean cut shall be made immediately prior to patching.

3.3 SEISMIC ANCHORAGE AND BRACING

A. Equipment Anchorage

1. All electrical equipment and components shall be anchored and installed per the 
details on the approved construction documents.  Where no detail is indicated, the 
following components shall be anchored or braced to meet the force and 
displacements requirements prescribed in the 2019 CBC, Sections 1617A.1.18 
through 1617A.1.26. and ASCE 7-16 Chapter 13, 26, and 30:

a. All permanent equipment and components

b. Temporary or movable equipment that is permanently attached (e.g. hard 
wired) to building utility electrical service.

c. Movable equipment which is stationed in one place for more than 8 hours 
and heavier than 400 pounds are required to be anchored with temporary 
attachments.

2. The attachment of the following electrical components shall be positively attached 
to the structure, but need not be detailed on the plans.  These components shall 
have flexible connections provided between the components and associated 
conduit.

a. Components weighting less than 400 pounds and have a center of mass 
located 4 feet or less above the adjacent floor or roof level that directly 
support the components.  

b. Components weighting less than 20 pounds, or in the case of distributed 
systems, less than 5 pounds per foot, which are suspended from a roof or 
floor or hung from a wall.

For those elements that do not require details on the approved drawings, the 
installation shall be subject to the approval of the Structural Engineer of Record.  
The project inspector will verify that all components and equipment have been 
anchored in accordance with above requirements. 

B. Electrical Distribution System Bracing

1. Electrical distribution systems shall be braced to comply with the forces and 
displacements prescribed in ASCE 7-16 Section 13.3 as defined in ASCE 7-16 
Section 13.6.7, 13.6.6, 13.6.5, and 2019 CBC, Sections 1617A.1.23, 1617A.1.24, 
1617A.1.25, and 1617A.1.26.
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2. Copies of the manual shall be available on the jobsite prior to the start of hanging 
and bracing of the electrical distribution systems.

3. The Structural Engineer of Record shall verify the adequacy of the structure to 
support the hanger and brace loads.

3.4 CLEANING AND PROTECTION

A. The Contractor shall, progressively and at completion of the job, thoroughly clean all of his 
work including outlets, fittings, and devices, and inspect exposed finishes. The Contractor 
shall remove all burrs, dirt, grease, paint spots, stains, labels, tags, rust, foreign material, 
and construction debris resulting from his work.

B. The Contractor shall protect equipment and installations and maintain conditions to ensure 
that coatings, finishes, and cabinets are without damage or deterioration at time of 
Substantial Completion.

END OF SECTION 26 01 00
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SECTION 26 05 00
BASIC ELECTRICAL MATERIALS AND METHODS

PART 1 - GENERAL

1.1 RELATED DOCUMENTS

A. Drawings and general provisions of the Contract, including General and Supplementary 
Conditions and Division 01 Specification Sections shall form a part of this Section, with the 
same force and effect as though repeated here.

1.2 SUMMARY

A. See Section 26 00 00

1.3 STANDARDS

A. NEMA 250 Standard for Enclosures for Electrical Equipment
(1000 Volts Maximum)

PART 2 - PRODUCTS

2.1 CONCRETE PADS, PULL BOXES AND MANHOLES

A. At the Contractor’s option, he shall provide cast-in-place or pre-cast structures.

B. Concrete Forms and Reinforcement Materials shall be as specified in Division 03 Section 
“Cast-in-Place Concrete”.

C. Concrete shall be 2500-psi, 28-day compressive strength as specified in Division 03 
Section “Cast-in-Place concrete”.

D. Weatherproof concrete pull boxes, junction boxes and telephone boxes shall be 
manufactured by Christy Concrete Products or equal.  All boxes shall have lids marked 
“Power”, “Signal”, “Fiber Optic”, “Danger-High Voltage”, etc. and be traffic-rated per 
CalTrans drawing ES-8 minimum where pull box occurs in vehicular traffic areas.

2.2 RACEWAYS AND FITTINGS

A. Galvanized rigid steel conduit (GRC) shall meet ANSI C80.1, and be heavy wall, hot dipped 
galvanized inside and out, with threaded ends, for use with threaded type fittings.

B. Rigid non-metallic conduit (RNC) shall meet NEMA TC 2, be Schedule 40 PVC, suitable 

for 90C, with solvent cemented type NEMA TC3 fittings.

C. Liquid-tight flexible metallic conduit (LFMC) shall be same as FMC except with inert 
sunlight-resistant, mineral-oil-resistant watertight plastic outer jacket. Fittings shall be cast 
malleable iron body and gland nut, cadmium plated with one-piece brass grounding 
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bushings threaded to interior of conduit. Spiral molded vinyl-sealing ring between gland nut 
and bushing and nylon-insulated throat.

D. All raceway fittings shall be specifically designed for the raceway type with which used.

2.3 CONDUCTORS

A. All conductors shall be delivered to the site in their original unbroken packages, plainly 
marked or tagged with UL labels, size, type of wire, type of insulation, name of the 
manufacturing company and trade name of the wire.

B. All conductors shall be minimum of 98% conductivity soft drawn copper. Conductors #8 
AWG and larger shall be stranded type “THWN/THHN”, 600 Volt insulation. Conductors 
#10 AWG and smaller shall be solid copper “THWN/THHN”, 600 Volt insulation. 

C. Insulation shall be Thermoplastic Type rated at 75 degrees C. minimum.

2.4 PULL BOXES AND WIREWAYS

A. Pullboxes and Enclosures for outdoor use shall be NEMA 250, Type 3R or Type 4, unless 
otherwise noted.

B. Pullboxes and Enclosures for indoor use shall be NEMA 250, Type 1, unless otherwise 
noted.

C. Wireways shall be constructed in accordance with UL 870 for wireways, auxiliary gutters 
and associated fittings.  Every component including lengths, connectors and fittings shall 
be UL Listed.

D. Wireways and auxiliary gutters shall have continuous removable cover secured with 
screws and keyhole slots.  Hinged cover shall be provided where installed above 
suspended ceiling.

E. Fabricated sheet steel pull boxes shall be installed only in dry, protected locations and shall 
be furnished with knockouts and removable screw cover.  Box shall be finished with one 
coat of zinc chromate and a coat of primer sealer and where exposed to public view shall 
be painted to match the surrounding surface.

F. Weatherproof sheet steel pull boxes shall be fabricated of code gauge galvanized sheet 
steel with two coats of rust resistant finish and shall be furnished with gasket and made 
completely weathertight.

2.5 WIRING DEVICES AND MATERIALS

A. Outlet Boxes shall meet NEMA OS1 and be galvanized code gauge steel.  Boxes in 
masonry shall be square cornered.  Boxes exposed to weather or in wet locations shall be 
Type FD cast metal with external threaded hubs and gasketed cover and shall meet NEMA  
FB1.

B. Outlet box extensions shall be U.L. listed and shall be attached to box with threaded metal 
screws.  “Flash Guards” are not permitted to be used as box extensions.
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C. Approved manufacturers of metal boxes are Circle AW, Crouse-Hinds, Steel City or equal.

D. Receptacles:

1. GFCI Receptacles:

a. GFCI receptacles shall be weather-resistant, tamper-resistant, duplex, 
feed-through type, with integral NEMA WD 6, Configuration 5-20R duplex 
receptacle arranged to protect connected downstream receptacles on 
same circuit.  Units shall be designed for installation in a 2-3/4-inch deep 
outlet box without an adapter.

b. Duplex GFCI receptacles shall be Hubbell #GFTWRST20W series, or 
equivalent to match regular duplex receptacles.

2. Required Weather-Resistant Receptacles:  All 15- and 20-ampere, 125- and 250-
volt non-locking type receptacles located outdoors and in damp and wet locations 
shall be listed weather-resistant type.

3. Receptacles for Owner-furnished equipment shall match that equipment’s plug 
configuration.  

4. Other Receptacles:  Other receptacles shall match the plug configuration and 
ratings required for the utilization equipment that is served.  

E. Device cover plates shall be provided and installed at all wiring devices, switches, outlets, 
and similar applications, and shall be as directed by owner.  Pull boxes and junction boxes 
to which no fixture is to be attached shall be fitted with blank cover plates painted to match 
surrounding.  All cover plates installed on rated walls shall be brushed stainless steel.  
Cover plates for receptacles in wet locations shall have an enclosure that is weatherproof 
whether or not the attachment plug cap is inserted and shall be identified as “extra-duty”.

2.6 SUPPORTING DEVICES

A. Supporting devices shall be constructed of cold-formed steel, with a corrosion-resistant 
coating acceptable to authorities having jurisdiction.

B. Metal items for use outdoors or in damp locations shall be hot-dipped galvanized steel.

C. Slotted-steel channel supports shall have flanged edges turned toward the web, and 9/16-
inch diameter slotted holes at a maximum of 2 inches on center, in the web.

1. Channel thickness shall be selected to suit structural loading.

2. Fittings and accessories shall be products of the same manufacturer as the 
channel supports.

D. Raceway and cable supports shall be manufactured clevis hangers, riser clamps, straps, 
threaded C-clamps with retainers, ceiling trapeze hangers, wall brackets, and spring-steel 
clamps or click-type hangers.

E. Pipe sleeves shall be ASTM A 53, Type E, Grade A, Schedule 40, galvanized steel, with 
plain ends.

F. Cable supports for vertical conduit shall be a factory-fabricated assembly consisting of 
threaded body and insulating wedging plug for non-armored electrical cables in riser 
conduits. Plugs shall have number and size of conductor gripping holes as required to suit 
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individual risers. Body shall be constructed of malleable-iron casting with hot-dip 
galvanized finish.

G. Concrete anchors shall be steel bolts with expansion anchors requiring a drilled hole. 
Powder driven anchors are not acceptable.

H. Toggle bolts shall be all-steel springhead type.

2.7 ELECTRICAL IDENTIFICATION

A. Identification devices shall be a single type of product for each application category. Colors 
shall be as prescribed by ANSI A13.1, CEC, and these Specifications.

B. Raceway and cable labels shall comply with ANSI A13.1, Table 3, for minimum size of 
letters for legend and minimum length of color field for each raceway and cable size.

1. Pre-tensioned, wraparound plastic sleeves shall be a flexible, preprinted, color-
coded, acrylic band sized to suit the diameter of the item it identifies.

2. Preprinted, flexible, self-adhesive, vinyl labels shall have a legend, over-laminated 
with a clear, weather- and chemical-resistant coating.

3. Color shall be black letters on orange background.

4. Legend shall indicate voltage.

C. Self-adhesive colored marking tape for raceways, wires and cables shall be vinyl tape, not 
less than 1 inch wide by 3 mils thick.

D. Underground Warning Tape shall be vinyl tape, compounded for permanent direct-burial 
service, not less than 6 inches wide by 4 mils thick, embedded with a continuous metallic 
strip or core, brightly-colored, continuously-printed with a legend that indicates the type of 
underground line.

E. Tape markers for wire shall be vinyl or vinyl-cloth, self-adhesive, wraparound type with 
preprinted numbers and letters.

F. Color-coding cable ties shall be made of Type 6/6 nylon, be self-locking type and of colors 
to suit coding scheme.

G. Engraved plastic labels, signs and instruction plates shall be made from black (or red as 
noted) Bakelite laminate engraving stock with a white core, punched or drilled for 
mechanical fasteners. It shall have a minimum thickness of 1/16-inch for signs up to 20 sq. 
in. and a minimum thickness of 1/8-inch for larger sizes.

H. Interior Warning and Caution signs shall comply with 29 CFR, Chapter XVII, Part 1910.145 
and shall be preprinted, aluminum, baked-enamel-finish signs, punched or drilled for 
mechanical fasteners, with colors, legend, and size appropriate to the application.

I. Exterior Warning and Caution signs shall comply with 29 CFR, Chapter XVII, Part 1910.145 and 
shall be weather-resistant, non-fading, preprinted, cellulose-acetate butyrate signs with 
0.0396-inch, galvanized-steel backing, with colors, legend, and size appropriate to the 
application.  They shall be equipped with 1/4-inch grommets in each corner for mounting.
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J. Fasteners for nameplates and signs shall be self-tapping, stainless-steel screws or 
No. 10/32 stainless-steel machine screws with nuts and flat and lock washers.

K. Circuit Identification – A typewritten circuit directory shall be provided at each panelboard 
and switchboard in accordance with CEC Article 408.4(A).  The Contractor shall develop 
and prepare the circuit identification description based on the as-built condition.

2.8 TOUCHUP PAINT 

A. Touch-up paint shall be equipment manufacturer’s paint selected to match installed 
equipment finish.

B. Touch-up paint on galvanized surfaces shall be zinc-rich paint recommended by item 
manufacturer.

PART 3 - EXECUTION

3.1 ELECTRICAL INSTALLATION

A. All material, equipment, devices, etc., shall be installed in accordance with the 
recommendations of the manufacturer of the particular item. The Contractor shall be 
responsible for all installations contrary to the manufacturer’s recommendations. The 
Contractor shall make all necessary changes and revisions to achieve such compliance. 
Manufacturer’s installation instructions shall be delivered to and maintained at the job site 
throughout the construction of the project.

B. The layout and installation of electrical work shall be coordinated with the overall 
construction schedule to prevent delay in completion of the project.

C. Dimensions and information regarding accurate locations of equipment and structural 
limitations and finish shall be verified with other sections.

D. The drawings do not show all raceway, wiring, offsets, bends, special fittings, junction or 
pull boxes necessary to meet job conditions.  Items not shown as indicated, where are 
clearly necessary for proper operation or installation of systems shown, shall be provided 
as required, at no increase in contract price.

E. Materials and Components shall be installed level, plumb, and parallel and perpendicular 
to other building systems and components, unless otherwise indicated.

F. Electrical equipment, outlets, junctions and pull boxes shall be installed in accessible 
locations, avoiding obstructions, preserving maximum headroom, and keeping openings 
and passageways clear.

G. Equipment shall be installed to facilitate service, maintenance, and repair or replacement 
of components. It shall be connected for ease of disconnecting, with minimum interference 
with other installations. Minor adjustments in the locations of equipment shall be made 
where necessary providing such adjustments do not adversely affect function of the 
equipment. Major adjustments for the location of equipment shall be previously approved 
and detailed on the Record Drawings.

H. Right of Way shall be given to raceways and piping systems installed at a required slope.
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3.2 PRECAST CONCRETE PULL BOXES AND MANHOLES

A. Contractor shall provide a minimum of 3-6” of sand base material suitable to receive the 
pullbox or manhole. The base material shall be compacted and graded level at proper 
elevation to receive the pullbox or manhole in relation to the conduit grade or ground cover 
requirements as designated in the plans.

B. Sealants used between the joints of the pullbox or manhole are at the Contractor’s 
discretion unless otherwise specified. If grout is used, it should consist of two parts plaster 
sand to one part cement with sufficient water added to make the grout flow under its own 
weight. The grout should be poured into a water soaked groove and filled to the top of the 
groove unless a double amount is to be used as a further precaution against leakage. In 
this case, the mastic sealant should be placed on the two shoulders of the groove. The 
next section of pullbox or manhole should be placed while the foaming action is in process. 
Contractor shall verify grades with the Engineer and shall set holes and boxes level at 
proper grades.

C. All conduits penetrating the pull box or manhole shall have seals to prevent water from 
entering the raceway.

3.3 RACEWAY APPLICATION

A. Galvanized Rigid Steel Conduit (GRC) may be used in all locations. Where installed in 
direct contact with earth, conduit shall be wrapped with two layers of half-lapped 10-mil 
PVC tape for a total thickness of 40-mil or have a factory applied 40-mil PVC coating.

B. Galvanized Rigid Steel Conduit (GRC) shall be used where exposed to physical damage, 
indoors where exposed to moisture, in exposed outdoor installations, in systems higher 
than 600 volts, and where required by code.

C. Rigid Non-Metallic Conduit (RNC) Schedule 40 PVC may be used underground or below 
concrete slabs on grade.  Rigid Non-Metallic Conduit (RNC) Schedule 80 PVC may be 
used to pass through concrete slabs.   Rigid Non-Metallic Conduit (RNC) may be used in 
compliance with utility company requirements for utility service conduits.  Rigid Non-
Metallic Conduit (RNC) shall not be installed above grade or above finished floor level.

D. Liquid-tight Flexible Metallic Conduit (LFMC) may be used where specifically approved by 
the Engineer, LFMC may be used to facilitate wiring in tight locations or in other conditions 
that make the use of other conduit impracticable.

3.4 RACEWAY INSTALLATION

A. General

1. Expansion joints shall be provided at building expansion joints or as required due 
to length of run or difference in temperatures.

2. All fittings that are exposed or in damp areas shall have sealing glands and proper 
gasket.  

3. In general, all conduits shall be sloping to drain.  Bends that place a trap in a 
conduit shall be avoided.  Provided drip fitting as required. Dux-Seal high ends of 
all underground raceways.
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4. All conduit runs shall be mechanically and electrically continuous from outlet to 
outlet.  Conduit size or type shall not be changed between outlets.

5. All empty raceways shall be equipped with pull lines, capped and labeled.  Pull 
lines shall be 3/16” polypropylene, No. 14 AWG zinc-coated steel or monofilament 
plastic line with not less than 200-lb tensile strength.  Leave at least 24 inches of 
slack with identification tag at each end of the pull wire.

6. Minimum size of any conduit for power and signal shall be ¾” conduit unless shown 
otherwise.

7. Use temporary raceway caps to prevent foreign matter from entering.  Immediately 
prior to installation of conductors, conduit shall be blown and swept free of foreign 
materials.  All conduit stubs for future, both above and below grade, shall be 
capped.  Run conduits for spare panelboard circuits to attic or accessible spaces.

8. Make conduit bends and offsets so ID is not reduced.  Keep legs of bends in the 
same plane and straight legs of offsets parallel, unless otherwise indicated.

9. Make bends in exposed parallel or banked runs from same centerline to make 
bends parallel.  Use factory elbows only where elbows can be installed parallel; 
otherwise, provide field bends for exposed parallel raceways.

10. There shall be no more than the equivalent of four quarter bends (360-degrees 
total) between pull points such as pull boxes, outlet boxes or conduit bodies, in 
one run of conduit. 

11. Install raceways and cables at least 6 inches away from parallel runs of flues and 
steam or hot-water pipes.  Locate horizontal raceway runs above water and steam 
piping.

12. Conduits shall be securely fastened to building structure at intervals not greater 
than ten feet.

13. Conduit shall be square cut and reamed if required to full size, with thread full cut 
and true.

14. Conduits shall be jointed by approved couplings with ends of conduits tightly 
butted. Non-insulating compound shall be used in making up joints below grade or 
inside on grade to insure a watertight system.

15. Conduit connections to outlet boxes or cabinets shall be made with approved 
connectors, using locknuts and insulated throat bushings.

16. Complete raceway installation before starting conductor installation.

17. Contractor shall provide rubber grommets to fasten galvanized conduit to exterior 
structures made of dissimilar metals at all exterior locations to prevent galvanic 
corrosion.  

18. Contractor shall provide rubber grommets to fasten galvanized conduit to supports 
which are also used by other systems utilizing piping of dissimilar metals to prevent 
galvanic corrosion.  

B. Interior

1. Conceal raceways and cables, unless otherwise indicated, within finished walls, 
ceilings, and floors.
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2. All concealed conduits shall be installed in as direct a line as possible between 
outlets.  No more than four quarter bends, or their equivalent, will be allowed 
between outlets.  Feeder conduits shall follow arrangement shown on plans unless 
a change is authorized.  Branch circuit conduits shall, in general, follow 
arrangement as shown as far as structural conditions permit.  All exposed runs 
shall parallel buildings, walls, or partitions, and be supported on Kindorf Hangers 
to meet Title 24, Part 3, CEC.

C. Exterior

1. Exterior conduit including the sweep below grade and the vertical riser shall be 
galvanized rigid steel conduit, except where rigid non-metallic conduit is required 
for utility service conduits by the serving utility company.

2. No rigid non-metallic conduit (RNC) shall be installed above grade.

D. Underground

1. Two or more power or telecommunications conduit runs installed in a common 
trench shall be separated horizontally by a minimum of four inches (4”).  

2. Two or more power and telecommunications conduit runs installed in a common 
trench shall be separated horizontally by a minimum of twelve inches (12”).

3. All electrical conduit runs installed in a common trench with other utility company 
lines, plumbing pipes, or heating pipes shall be separated horizontally from such 
lines by a minimum of twelve inches (12”).

4. Conduits installed underground and not under buildings shall have a minimum of 
24” of cover over the top of the conduit.

5. Rigid non-metallic conduit shall be laid on excavated firm bed, sealed watertight 
and unless with 24 inch earth cover, shall have 3 inch minimum concrete 
encasement unless under concrete.  Plastic conduit without encasement shall be 
random lay, “snaked”, not pulled tight. Plastic conduit laid in areas of reinforcing 
steel shall be supported independently at each threaded fitting.  Plastic conduit 
joints shall be full solvent welded.

6. Rigid non-metallic conduit installed underground and not below a building slab 
shall have a galvanized rigid steel long radius elbow installed at the terminating 
end where the transition from horizontal to vertical occurs.

E. Below Grade Level Concrete Building Slab 

1. All conduits below the building slab shall be Schedule 40 PVC rigid nonmetallic 
conduit or full weight galvanized rigid steel conduit, and shall have a 6” minimum 
cover below the floor slab measured from the bottom of the floor slab to the top of 
the conduit.

2. Rigid non-metallic conduits that are 1” trade size or smaller that are installed below 
the building slab shall transition from Schedule 40 PVC below the building slab to 
Schedule 80 PVC rigid nonmetallic conduit or galvanized rigid steel conduit, before 
passing into the concrete building slab and shall transition to galvanized rigid steel 
conduit within the concrete building slab before exiting and rising above the 
building slab.

3. Rigid non-metallic conduits that are 1 ¼” trade size or larger that are installed 
below the building slab shall have a galvanized rigid steel long radius elbow 
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installed at the terminating end where the transition from horizontal to vertical 
occurs and the vertical riser shall be galvanized rigid steel conduit rising above the 
building slab.

4. Rigid non-metallic conduit installed underground and not below a building slab.

5. Where conduits rise through the building slab they shall be installed at sufficient 
depth so that the curved portion of any bends, sweeps, or 90’s are not visible above 
the finished slab.

6. Contractor shall be responsible for damages to membrane and shall repair it.

3.5 CONDUCTOR APPLICATION

A. Feeders and branch circuits shall be Type THHN/THWN insulated conductors in raceway.

B. Underground feeders and branch circuits shall be Type THWN or single-wire, Type UF 
insulated conductors in raceway.

C. Branch circuits shall be Type THW or THHN/THWN insulated conductors in raceway.  

D. ”Minimum conductor size shall be #12 for power, #14 for 120V control circuits and #18 for 
24V control circuits.

E. Remote control, signaling and power-limited circuits shall be Type THHN/THWN insulated 
conductors in raceway for Classes 1, 2, and 3, unless otherwise indicated.

3.6 CONDUCTOR INSTALLATION

A. Conductors shall be continuous from outlet to outlet, no splices shall be made except within 
outlet or junction boxes. 

B. Wiring at outlets shall be installed with at least 12 inches of slack conductor at each outlet.

C. Outlet and component connections shall be made to wiring systems and to ground.  
Electrical connectors and terminals shall be tightened according to manufacturer’s 
published torque-tightening values. Torque values specified in UL 486A shall be used 
where manufacturer’s torque values are not indicated.

D. Wire in panels, cabinets, pull boxes, and wiring gutters shall be squared, labeled, and 
neatly grouped with cable ties and fanned out to the terminals.

E. All branch circuits, fixture wiring joints, splices, and taps for conductors #10 and smaller 
shall be made with 3M “Scotchlock” connectors, or approved equal.

F. All branch circuits, fixture wiring joints, splices, and taps for conductors #8 and larger shall 
be made with two-bolt type solderless connectors or T & B “color keyed” compression lugs.

G. Bolt-type solderless connectors shall be torqued with a torque wrench according to the 
manufacturer’s recommendations, and then retightened after 24-48 hours before taping.  
Owners’ inspector shall be informed of this procedure during the waiting period and shall 
witness the act of retightening.
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H. Connectors and lugs for terminating stranded conductors #8 and larger shall be machine 
crimp compression type.

I.  All splices shall be taped with Scotch #88 plastic electrical tape with “Scotch Fill” where 
necessary for a smooth joint. Scotch #27 or #2520 shall be used for other than normal 
temperatures or conditions.  All connections and splices shall be electrically perfect and in 
strict accordance with all code requirements.

J. No splices shall be made below grade in a manhole or pullholes without Engineer’s written 
approval, and then shall be encapsulated with 3M potting kits per 3M Specifications.  For 
larger gauge wire where 3M potting kits are prohibited Contractor shall use submersible 
UL listed Polaris connectors by NSi.

3.7 WIREWAY AND AUXILIARY GUTTER APPLICATION

A. Wireways and auxiliary gutters shall be used above and below panelboards, and terminal 
cabinets to accommodate large concentrations of wires.

3.8 PULL BOXES AND WIREWAYS:

A. Boxes shall be installed square and plumb.  An engraved nameplate shall be installed on 
each box indicating its function. Nameplate shall be installed on the exterior of each box in 
unfinished areas and on the interior of each box in finished areas.

B. Wireways shall be installed with strip-type connectors with self-retained mounting screws.  
Hangers with two piece, hook together features shall be used to permit preassembly of 
wireway and hanger bottom plate before hanging on a preinstalled upper bracket.

C. Pull and junction boxes shall be installed as shown to ease the pulling of wire and to comply 
with CEC requirements.

3.9 WIRING DEVICES AND MATERIALS

A. Outlets shall be mounted at 18” minimum above finished floor unless otherwise noted.  

B. The locations of outlets shown on drawings shall be located with respect to work of others 
and to be symmetrical with room layout.

C. Outlets in architectural patterned surfaces such as tile and finish panels shall be centered 
on intersections of four panels or in exact center of panels.

D. Outlet boxes for concealed work shall be one-piece steel knock out type with zinc coating.  
Boxes shall not be smaller than 4” square nominal size, unless otherwise indicated.  
Extension rings, plaster rings, and covers shall be provided as necessary for flush finish.

E. The Contractor shall inform himself of wall thickness throughout the building and shall 
provide outlet boxes of suitable depth that can be flush mounted and yet will be deep 
enough to contain the particular apparatus involved.  Location of exposed pull or junction 
boxes will be subject to the Owner’s approval.
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F. Outlet boxes on opposite sides of walls shall not be placed back-to-back, nor shall 
“through” boxes be employed (except where specifically permitted on the drawings by 
note).

G. Bar hangers shall be used to support outlet boxes in stud or furred partitions and ceilings.  
Attachment screws, devices, etc., shall be of the proper type to secure boxes to metal studs 
complemented by expansion shields to concrete and masonry.

H. All outlet boxes and particularly those supporting fixtures shall be securely anchored in 
place in an approved manner.  Support outlet boxes and fixtures in acoustic ceiling areas 
from building structures, not from acoustic ceilings. 

I. Approved knock out holes shall be provided. 

J. Surface boxes of the cast metal threaded hub type with suitable gasketed covers shall be 
used for exposed conduit runs less than 5’ above a finished floor or where waterproof 
boxes are required.

K. Set floor boxes level and trim after installation to fit flush to finished floor surface.

L. Masonry boxes shall have conduit entrances to rear of box with depth as required to clear 
masonry.  

M. Boxes shall be sized for number of conductors entering box.

N. Wiring devices shall be securely fastened to the outlet box.  Where the outlet box covers 
are back from the finished walls, the device shall be built out with washers so that it is 
rigidly held in place to the box.  Metal extenders shall be provided in flammable construction 
per CEC.

O. All device screw slots shall be left in a vertical orientation.

P. Connect wiring device grounding terminal to branch-circuit equipment grounding conductor 
and to outlet box with bonding jumper.

Q. Connect ground terminal of isolated-ground receptacles to isolated-ground conductor 
routed to designated isolated equipment ground terminal of electrical system.

3.10 SUPPORTING DEVICE APPLICATION

A. Hot-dip galvanized materials or nonmetallic channel and angle system components shall 
be used in damp locations and outdoors.

B. Steel materials shall be used in dry locations.

C. Support clamps for PVC raceways shall be click-type clamp system.

D. Strength of supports shall be adequate to carry present and future loads, times a safety 
factor of at least four with a minimum of 200-lb design load.

3.11 SUPPORT INSTALLATION
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A. Install support devices to securely and permanently fasten and support electrical 
components.

B. Install individual and multiple raceway hangers and riser clamps to support raceways.  
Provide U-bolts, clamps, attachments, and other hardware necessary for hanger 
assemblies and for securing hanger rods and conduits.

C. Support parallel runs of horizontal raceways together on trapeze- or bracket-type hangers.

D. Size supports for multiple raceway installations so capacity can be increased by a 25 
percent minimum in the future.

E. Support individual horizontal raceways with separate, malleable-iron pipe hangers or 
clamps.

F. Install 1/4-inch diameter or larger threaded steel hanger rods, unless otherwise indicated.

G. Spring-steel fasteners specifically designed for supporting single conduits or tubing may 
be used instead of malleable-iron hangers for 1-1/2-inch and smaller raceways serving 
receptacle branch circuits above suspended ceilings and for fastening raceways to slotted 
channel and angle supports.

H. Arrange supports in vertical runs so the weight of raceways and enclosed conductors is 
carried entirely by raceway supports, with no weight load on raceway terminals.

I. Simultaneously install vertical conductor supports with conductors.

J. Separately support cast boxes that are threaded to raceways and used for fixture support.  
Support sheet-metal boxes directly from the building structure or by bar hangers.  If bar 
hangers are used, attach bar to raceways on opposite sides of the box and support the 
raceway with an approved fastener not more than 24 inches from the box.

K. Install metal channel racks for mounting cabinets, panelboards, disconnect switches, 
control enclosures, pull and junction boxes, transformers, and other devices unless 
components are mounted directly to structural elements of adequate strength.

L. Install sleeves for cable and raceway penetrations of concrete slabs and walls unless core-
drilled holes are used.  Install sleeves for cable and raceway penetrations of masonry and 
fire-rated gypsum walls and of all other fire-rated floor and wall assemblies.  Install sleeves 
during erection of concrete and masonry walls.

M. Securely fasten electrical items and their supports to the building structure, according to 
the following criteria, unless otherwise noted:

1. Wood – wood screws or screw-type nails.

2. Masonry – toggle bolts on hollow masonry units, expansion bolts on solid masonry 
units.

3. New Concrete – concrete inserts with machine screws and bolts.

4. Existing Concrete – expansion bolts.

5. Steel – welded threaded studs or spring-tension clamps on steel.  Field welding 
shall comply with AWS D1.1. Welding to steel structure may be used only for 
threaded studs, not for conduits, pipe straps, or other items.
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6. Light Steel – sheet-metal screws.

7. Fasteners shall be selected so the load applied to each fastener does not exceed 
25 percent of its proof-test load.

3.12 ELECTRICAL IDENTIFICATION

A. Each conductor of every system shall be permanently tagged in each panelboard, pull box, 
J-box, etc., in compliance with the Occupational Safety and Health Administration (OSHA).

B. Brady labels shall be used to identify terminals and destination of feeders, branch circuits, 
signal and control circuits, etc., at all terminations, junction boxes and pull boxes, and shall 
be coordinated with the nameplates in all boxes and equipment.

C. All terminals in the switchboards, panels, relays, switches, devices, starter terminals, etc., 
shall have Brady labels for identification to identify both ends of all wiring.

D. The Contractor shall furnish and install 1” x 3” x 3/32” thick laminated black Bakelite 
nameplates with a white core (unless specifically shown as red) engraved to produce white 
letters on black background for all items of electrical equipment, including 2-pole and 3-
pole circuit breakers, panelboards, starters, relays, time switches and disconnect switches. 

E. All devices shall have their branch circuit identified on the back side of device plate with a 
permanent type black marker, i.e. CT A-21. Identify panelboard and circuit number from 
which receptacles are served. Use machine-printed, pressure-sensitive, abrasion-resistant 
label tape on face of plate and durable wire markers or tags within outlet boxes.

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

G. Panels having single-pole circuit breakers shall be provided with typed schedules mounted 
in welded metal holders behind plastic.

H. Clean surfaces that are to receive self-adhesive identification products before applying.

I. Where three or more switches are ganged, and elsewhere as indicated, identify each 
switch with approved legend engraved on wall plate.

J. Identify raceways and cables with color banding as follows:

1. Bands:  Pretensioned, snap-around, colored plastic sleeves or colored adhesive 
marking tape.  Make each color band 2 inches wide, completely encircling conduit, 
and place adjacent bands of two-color markings in contact, side by side.

2. Band Locations:  At changes in direction, at penetrations of walls and floors, at 50-
foot maximum intervals in straight runs, and at 25-foot maximum intervals in 
congested areas.

3. Colors:  As follows:

a. Security System:  Blue and yellow.

b. Telecommunication System:  Green and yellow.
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K. Tag and label circuits designated to be extended in the future.  Identify source and circuit 
numbers in each cabinet, pull and junction box, and outlet box. Color-coding may be used 
for voltage and phase identification.

L. Install continuous underground plastic markers during trench backfilling, for exterior 
underground power, control, signal, and communication lines located directly above power 
and communication lines.  Locate 6 to 8 inches below finished grade.  If width of multiple 
lines installed in a common trench or concrete envelope does not exceed 16 inches, 
overall, use a single line marker.

M. All power conductors shall be identified in accordance with the following schedule:

1. 120/208V, 3 Phase, 4 Wire System.

a. Phase A:  Black.

b. Phase B:  Red.

c. Phase C:  Blue.

d. Neutral:    White.

e. Ground:   Green

2. 120/240V, 3 Phase, 4 Wire System.

a. Phase A:  Black.

b. Phase B (Stinger):  Orange.

c. Phase C:  Blue.

d. Neutral:   White

e. Ground:  Green

3. Isolated ground conductor shall be green with a yellow stripe.

N. Install warning, caution, and instruction signs where required to comply with 29 CFR, 
Chapter XVII, Part 1910.145, and where needed 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 are needed for 
system or equipment operation.  Install metal-backed butyrate signs for outdoor items.

O. Install engraved-laminated emergency-operating signs with white letters on red 
background with minimum 3/8-inch high lettering for emergency instructions on power 
transfer, load shedding, and other emergency operations.

3.13 FIRESTOPPING

A. Seal all penetrations for work of this section through fire rated floors, walls and ceilings to 
prevent the spread of smoke, fire, toxic gas or water through the penetration, either before, 
during, or after the fire.  The fire and temperature ratings of the penetration assembly shall 
be at least that of the floor, wall, or ceiling into which it is installed so that the original fire 
rating of the floor or wall is maintained as required by Article 300.21 of the California 
Electrical Code (CEC).

B. Where applicable, provide OZ Type CFSF/I and CAFSF/I fire seal fittings for conduit and 
cable penetrations through concrete and masonry walls, floors, slabs and similar 
structures.  Where applicable, provide Hilti fire barrier sealing penetration system, and/or 
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3M fire barrier sealing penetration system, and/or STI fire stop system, including wall wrap, 
partitions, caps and other accessories as required.  All manufacturers’ instructions and 
recommendations for installation of sealing fittings and barrier sealing systems.

C. The Contractor shall repair and refinish disturbed finish materials and other surfaces to 
match adjacent undisturbed new structures, surfaces and shall install new fireproofing 
where existing firestopping has been disturbed.  The repair and refinishing of materials and 
other surfaces shall be by skilled mechanics of the trades involved.

3.14 REFINISHING AND TOUCHUP PAINTING

A. The Contractor shall clean damaged and disturbed areas and apply primer, intermediate, 
and finish coats to suit the degree of damage at each location. He shall follow paint 
manufacturer’s written instructions for surface preparation and for timing and application of 
successive coats.

B. Damage to galvanized finishes shall be repaired with zinc-rich paint recommended by 
manufacturer.

C. Damage to PVC or paint finishes shall be repaired with matching touchup coating 
recommended by manufacturer.

D. See Section 09900, “Painting”.

END OF SECTION 26 05 00
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SECTION 27 20 00
COMMUNICATIONS SYSTEMS

PART 1 - GENERAL

1.1 SCOPE

A. Furnish and install a complete network telecommunications cabling system 
including wall mount cabinet, exterior pad mount cabinet, radial distributed fiber 
optic cables (data backbone) between the Press box IDF and each new IDF/ 
switch, a system of horizontal cable links between each wireless access point and 
the corresponding IDF/switch, patch panels, outlet boxes, conduits and raceways, 
jack modules for terminating both ends of each cable, and cover plates.

B. Install exterior wireless access points, external antennas, and associated 
weatherproof enclosure.

C. The Contractor shall provide termination, testing and certification of each cable.

PART 2 - PRODUCTS

2.1 TELECOMMUNICATIONS BACKBOARD

A. Telecommunications Backboard Panels:  Plywood, DOC PS 1, Exterior, A-C (A 
face mounted facing out), 3/4-inch nominal thickness.

1. Finish:  Intumescent paint finish; Flame Stop Inc.; Flame Stop IM.

a. Flame Spread: Zero (0) per ASTM E 84; 30 Minute Test Method of 
Test of Surface Burning Characteristics of Building Materials.

b. VOC Content:  Not more than 50 g/L.

c. Applied Thickness:  Two coats, each coat applied at a rate of 200 
sf/gal.

d. Color and Gloss: As selected by Architect from manufacturer's full 
range.

e. Substrate Primers: Primers approved by intumescent paint 
manufacturer, where manufacturer recommends use of a primer.

2. Where installed in wire closet, height and width must cover entire wall up 
to 8 feet above floor, except as otherwise indicated.

2.2 TELECOMMUNICATION CABINETS AND RACKS 

A. Intermediate Distribution Frame (IDF)
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1. Description: 36”/19U three-part swing rack with solid metal door and black 
finish.

2. Manufacturer: Chastworth

3. Model: 11840-736

4. Dimensions: 22”W x 24”D x 36”H

5. Include accessories:

a. Fan Kit – CPI 12804-707

b. Filter Kit – 12804-701

B. Exterior IDF Cabinet

1. Description: NEMA 3R rated enclosure with 13RU EIA 19” rack frame 
assembly. The cabinet and door constructed from 0.125” thick 052-H32 
sheet aluminum alloy. Double flanged door opening on all four (4) sides. 
Door latching mechanism shall be a 3-point draw roller type. Enclosure 
shall be design for pad mount installation.

2. Manufacturer: APX Enclosures

3. Model: APXRM392420

4. Include accessories:

a. Fan Kit

b. Sunshields

2.3 TELECOMMUNICATION BACKBONE CABLE TERMINATIONS

A. Fiber Housing – 1U

1. Materials – 19” Rack-mountable patch panels, 1U high, with built-in cable 
management, and sliding tray.

2. Manufacturer – Leviton 

3. Model – 1RU – 5R1UM0S03

B. LC Adapter Panel

1. Materials – LC-type, OS1/OS2 loaded with twelve singlemode fiber optic 
adapter. Blue.

2. Manufacturer – Leviton

3. Model – 5F100-2LL

C. Blank Fiber Panel

1. Materials – Blank panel for unused openings in fiber housing.
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2. Manufacturer – Leviton

3. Model – 5F100-PLT

D. LC Connector

1. Materials – LC-type, with ceramic ferrule. OS2 singlemode fiber optic fusion 
splice-on connector for buffer tube fan out. Blue. 

2. Manufacturer – Corning

3. Model – SOC-LCU-FAN-SM

E. Fan Out Kit

1. Materials: - Six fiber fan out kit for loose tube fiber. 24” length.

2. Manufacturer – Leviton

3. Model – 49887-06S

2.4 TELECOMMUNICATION HORIZONTAL CABLE TERMINATIONS

A. Horizontal Data Cable Patch Panel - 24 Port

1. Materials – 24-port, 1U patch panel, unloaded. Support for Keystone Jack 
modules. Rack mountable (19”).

2. Manufacturer – Leviton

3. Model – 6910G-U24

B. Horizontal Data Cable Patch Panel - 12 Port

1. Materials – 12-port, surface mount patch panel, unloaded. Support for 
Keystone Jack modules. 

2. Manufacturer – Leviton

3. Model – 49280-QP0

C. Data Outlets – Category 6A – Patch Panel

1. Materials – 8-position RJ45, Category 6A rated jack modules. 

2. Manufacturer - Leviton

3. Model – 6110G-Rx6

D. Data Outlets – Category 6A – Wireless Access Point Enclosure

1. Materials – 8-position RJ45, Category 6A rated jack modules with 18” 
integrated patch cord.

2. Manufacturer - Leviton
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3. Model – SBCPI-18W

E. Surface Mount Box – 

1. Materials – 1-port, plenum rated, surface mount box, grey. 

2. Manufacturer – Leviton 

3. Model – 41089-1GP

F. Patch Cord – Interior

1. Materials – Cat 6A small diameter high flex patch cord, 1 foot, white

2. Manufacturer – Leviton

3. Model – H6A10-1W

G. Patch Cord – Outdoor

1. Materials – Cat 6A outdoor rated patch cord, black

2. Manufacturer – CommScope

3. Model – C015582

2.5 COMMUNICATIONS BACKBONE CABLING

A. OSP Rated Optical Fiber Cable (Data Backbone)

1. Description: Outdoor rated, fully water blocked for use in outdoor 
applications. Single armor jacketed 6-strand single mode (50 µm) optical 
fiber cable. Note: All loose tube cables must be provided with the 
appropriate fan-out kits for termination.

2. Manufacturer: Berk-Tek

3. Model: LTAD12B006-1A1J-M2

2.6 COMMUNICATION HORIZONTAL CABLING

A. Horizontal Data Cable – Exterior WAPs

1. Description: 23 AWG solid copper UTP, 4-pair, OSP rated, Category 6A 
cable with polyethylene jacket and water resistant flooding compound. 

2. Manufacturer – Berk-Tek

3. Model: LANmark-10G Cat 6A OSP

B. Horizontal Data Cable – Interior WAPs

1. Description: 23 AWG solid copper UTP, 4-pair, CMR rated, Category 6A. 
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2. Manufacturer – Berk-Tek

3. Model: LANmark-10G2 Riser UTP

C. J Hooks

1. Description: J hook cable supports shall provide a bearing surface of 
sufficient width to comply with required bend radii of high-performance 
cables; cULus Listed. J hook cable supports shall have flared edges to 
prevent damage while installing cables. J hook cable supports shall be 1 
5/16” minimum and have a cable retainer strap to provide containment of 
cables within the hanger.  The cable retainer strap shall be removable and 
reusable and be suitable for use in air handling spaces.  J hook cable 
supports shall have an electro-galvanized or G60 finish and shall be rated 
for indoor use in non-corrosive environments. 

2. Manufacturer: Erico

3. Model: Caddy Cablecat Series 

2.7 BONDING & GROUNDING

A. The approved Bonding & Grounding solution is by Panduit.  The approved part 
numbers include:

B. Telecommunications Main Grounding Busbar (TMGB) shall be 1/4" thick Electro-
tin plated Copper and shall have a 2" standoff height.  TMGB shall meet the 
requirements of UL 94 VO for self-extinguishing materials.  TMGB shall have Type 
304 Stainless Steel, 1/8" thick brackets, and Type 304 Stainless Steel fasteners.  
Approved part number shall be by ERICO model TMGB-A14L15PT.

2.8 LABELS

A. Materials:  Vinyl plastic type that meet UL 969 requirements, preprinted or laser 
printed type, and easily distinguishable. 

B. Manufacturers – Panduit, W.H. Brady, Ideal.

PART 3 - EXECUTION

3.1 MOCKUP:

A. At the commencement of construction, the contractor shall install one wireless 
access point for every installation type.

B. Each type will be review with the owner and contractor to evaluate installation 
methods.
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C. Approval by the owner and engineer is required before proceeding with additional 
wireless access point.

3.2 INSTALLATION:

A. The Contractor shall install all cables, supports, racks, cabinets, frames, 
backboards, blocks, cable management, connectors, underground pull boxes, 
manhole cable rack hardware, and all appropriate termination and mounting 
hardware.

B. The Contractor shall utilize conduits for the placement of data backbone cables.  

C. The Contractor shall utilize conduits for the placement of horizontal data cables. 

D. Where penetrations through fire rated walls, acoustical or other walls are made for 
cable pass-thru, such penetrations shall be sealed by the Contractor in compliance 
with code requirements. 

3.3 BONDING AND GROUNDING

A. The Contractor shall provide ground continuity by properly bonding all appropriate 
cabling, closures, cabinets, service boxes, conduit, cable trays, and framework.  
All grounds shall consist of #6 AWG stranded copper wire and shall be attached 
to an approved building ground, which is bonded to the main electrical ground.  
Grounding shall be in accordance with J-STD-607-A, NEC, NFPA and all local 
codes and practices.

B. All equipment racks, cabinets, and raceway systems must be bonded and 
grounded as specified in the ANSI/TIA/EIA-607 and ANSI/TIA/EIA-942.  The IDF 
shall be equipped with a telecommunications main grounding busbar (TMGB).  
Provide and bond one 3/4"conduit with 1#3/0 CU THWN between TMGB and 
building steel and one 3/4" conduit with 1#3/0 CU THWN between TMGB and 
ground bar at the building electrical entrance grounding facility.  The Contractor 
shall test the resistance of each cabinet and the connecting pathway solution, and 
it shall measure <5 ohm.  The Owner reserves the right to have a representative 
present during testing.  This test value shall be identified in the Owners 
documentation.  

3.4 IDENTIFICATION & LABELING

A. The Contractor shall obtain the room numbers that will appear on door signage 
prior to assigning origin and destination identification for labels.

1. Backbone cables shall be labeled at each endpoint and at all pull boxes, 
access points or junction boxes. Labels shall indicate origination and 
destination identification, sheath identification, and strand or pair count.

2. Horizontal cables shall be labeled at each endpoint. Labels shall indicate 
origination and destination identification.
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3. All label printing will be machine generated by system software using 
indelible ink ribbons or cartridges.  Self-laminating labels will be used on 
cable jackets, appropriately sized to the OD of the cable, and placed within 
view at the termination point on each end

3.5 ACCEPTANCE TESTING AND CERTIFICATION

A. All distribution cables shall meet or exceed all performance specifications 
designated by ANSI/EIA/TIA-568-B.1, and IEEE for telephone and data 
communications.

B. No later than five days after testing, Contractor shall furnish the Owner with a 
documentation binder and electronic disks of all test results from OTDR and power 
meter test equipment.  Electronic copies of test results must be presented in format 
acceptable to the Owner (runtime software application included if necessary).  The 
content requirements for these forms are described in the following sections.

C. Copper Cables: Testing of all copper wiring shall be performed prior to system cut-
over.  100 percent of the OSP and horizontal wiring pairs shall be tested for opens, 
shorts, polarity reversals, transposition and presence of AC voltage. Test shall 
include length, mutual capacitance, characteristic impedance, attenuation, and 
near-end and far end cross-talk. The Contractor, at no charge shall bring any pairs 
not meeting the requirements of the standard into compliance with the standards 
and specifications. Complete, end to end test results must be submitted to the 
Owner. Test results for each of the above tests and associated cable lengths shall 
be generated by an automated testing device.  Test results must be permanently 
recorded and presented for review in both hardcopy and in a computer-readable 
format.

D. Fiber Optic Cables - No later than five days after testing, Contractor shall furnish 
the Owner with a documentation binder and electronic disks of all test results from 
OTDR and power meter test equipment.  Electronic copies of test results must be 
presented in a readable format (runtime software application included in 
necessary).  The content requirements for these forms are described in the 
following sections.

1. OTDR Test Results

a. Contractor shall furnish on disc with application software, electronic 
strip charts and/or tracer recordings on each and every fiber strand 
in each and every cable in one direction at both 850 and 1300 
nanometer wavelengths for multimode fiber, 1310 and 1550 for 
singlemode, with the following information:

1) Date of test

2) Name of test personnel

3) Test wavelength

4) Pulse duration(s) and scale range(s)

5) Index of refraction
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6) Fiber cable type and part number

7) Fiber tube and/or fiber strand number

8) Direction of test

9) Overall distance in meters

10) Attenuation in dB or dBm

2. Power Meter Test Results

a. Contractor shall furnish attenuation assessments for both 850 and 
1300 nanometer wavelengths for multimode fiber and 1310 and 
1550 for singlemode on each and every fiber in each and every 
cable, in both directions with the following information:

1) Date of test

2) Name of test personnel

3) Fiber cable type and part number

4) Fiber number

5) TX wavelength

6) TX location

7) RX location

8) TX model and serial number

9) RX model and serial number

10) Attenuation dB or dBm

3. Contractor may be required to perform additional testing as required by 
Owner to ensure compliance with mated pair connection loss, splice loss 
and overall link loss.  Any cables failing to meet above indicated standards 
must be removed and replaced, at no cost to the Owner, with cables, which 
prove, in testing, to meet the standards.  The installation will not be accepted 
until testing has reported that all pairs meet the appropriate standards.

3.6 PROJECT RECORD DOCUMENTATION

A. The Contractor shall provide a database of cable records, both hard copy and on 
USB, using Owner approved format (Excel spreadsheet or otherwise specified) for 
use by the Owner for cable and facilities management.  The cable records format 
must include, at a minimum, the following information about each cable:

1. Distribution Cable Pair Assignments.

2. Test Results.

B. Three (3) sets of reproducible as-built floor plans plus vertical rack elevations and 
wall mounted termination field details in digital format (PDF) showing all installed 
cables, pair and strand assignments, routing, terminal and outlet locations, patch 
panels and labeling conventions.
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C. These documents shall be delivered to the Owner no more than 20 working days 
after completion and acceptance of the Contractor’s work.

END OF SECTION 27 20 00
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	12162 - 01 11 00 Summary of 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 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes:

	1.3 PROJECT INFORMATION
	A. Project Identification:
	Wireless Access Point Deployment Stadium And Soccer Field
	B. Owner:
	Merced College
	3600 M St.
	Merced, CA 95348
	Telephone:  (209) 384-6154
	Contact:  Will Resendes
	C. Electrical Engineer:
	TETER, LLP
	7535 North Palm Avenue, Suite 201
	Fresno, California 93711
	Telephone 559.437.0887
	Contact:  Luke Poandl
	Engineer’s Project Number:  20-11808

	1.4 WORK COVERED BY CONTRACT DOCUMENTS
	A. The Work of the Project is defined by the Contract Documents and consists of the following:
	B. Type of Contract:  Project will be constructed under a single prime contract.

	1.5 WORK BY OWNER
	A. General:  Cooperate fully with Owner so work may be carried out smoothly, without interfering with or delaying work under this Contract or work by Owner.  Coordinate the Work of this Contract with work performed by the Owner.
	B. Concurrent Work:  Owner will perform the following construction operations at Project site.  Those operations will be conducted simultaneously with work under this Contract.

	1.6 ACCESS TO SITE
	A. General:  Contractor shall have limited use of Project site for construction operations as indicated by requirements of this Section.
	B. Use of Site:  Limit use of Project site to work in areas indicated.  Do not disturb portions of Project site beyond areas in which the Work is indicated.
	C. Condition of Existing Building:  Maintain portions of existing buildings affected by construction operations in a weathertight condition throughout construction period.  Repair damage caused by construction operations.
	D. Daily Cleanup:  At the end of every shift, the work area must be fully cleaned of all construction debris and materials. Sweep, vacuum, wipe down, and mop as required to return surfaces to a clean state.

	1.7 COORDINATION WITH OCCUPANTS
	A. Full Owner Occupancy:  Owner will occupy site during the construction period.  Cooperate with Owner during construction operations to minimize conflicts and facilitate Owner usage.  Perform the Work so as not to interfere with Owner's day-to-day operations.  Maintain existing exits unless otherwise indicated.

	1.8 WORK RESTRICTIONS
	A. Work Restrictions, General:  Comply with restrictions on construction operations.
	B. On-Site Work Hours:  Limit work in the area to periods when students and staff are not present.
	C. Noise, Vibration, and Odors:  Coordinate operations that may result in high levels of noise and vibration, odors, or other disruption to Owner occupancy with Owner.
	D. Controlled Substances:  Use of tobacco products and other controlled substances on Project site is not permitted.

	1.9 SPECIFICATION AND DRAWING CONVENTIONS
	A. Specification Content:  The Specifications use certain conventions for the style of language and the intended meaning of certain terms, words, and phrases when used in particular situations.  These conventions are as follows:
	B. Division 01 General Requirements:  Requirements of Sections in Division 01 apply to the Work of all Sections in the Specifications.
	C. Drawing Coordination: Requirements for materials and products identified on Drawings are described in detail in the Specifications. One or more of the following are used on Drawings to identify materials and products:


	PART 2 -  PRODUCTS (Not Used)
	PART 3 -  EXECUTION (Not Used)

	12162 - 03 30 00 Cast-In-Place Concrete
	PART 1 -  GENERAL
	1.1 RELATED DOCUMENTS
	A. Drawings and general provisions of the Contract, including General and Supplementary Conditions and Division 01 Specification Sections, apply to this Section.

	1.2 SUMMARY
	A. Section includes cast-in-place concrete, including formwork, reinforcement, concrete materials, mixture design, placement procedures, and finishes, for the following:
	B. Related Sections:

	1.3 DEFINITIONS
	A. Cementitious Materials: Portland cement alone or in combination with one or more of the following: blended hydraulic cement, fly ash and other pozzolans, ground granulated blast-furnace slag, and silica fume; subject to compliance with requirements.
	B. Water/Cement Ratio (w/cm): The ratio by weight of water to cementitious materials.

	1.4 SUBMITTALS
	A. Product Data: For each type of product indicated.
	B. Design Mixtures: For each concrete mixture. Submit alternate design mixtures when characteristics of materials, Project conditions, weather, test results, or other circumstances warrant adjustments.
	C. Steel Reinforcement Shop Drawings: Placing drawings that detail fabrication, bending, and placement. Include bar sizes, lengths, material, grade, bar schedules, stirrup spacing, bent bar diagrams, bar arrangement, splices and laps, mechanical connections, tie spacing, hoop spacing, and supports for concrete reinforcement.
	D. Construction Joint Layout Shop Drawings: Show locations of proposed construction and control joints other than, or in addition to, those as indicated on the drawings. Location of joints is subject to approval of the Architect.
	E. Qualification Data: For the Ready-mixed concrete manufacturer, include copies of applicable ACI certificates.
	F. Material Certificates: For each of the following, signed by manufacturers:
	G. Material Test Reports: For aggregates, from a qualified testing agency, indicating compliance with requirements.
	H. Delivery Tags: Delivery tags for all concrete.
	I. Batch Plant Inspection Waiver: When batch plant inspection waiver is requested, evidence of compliance shall be submitted to, and approved by, the Governing Agency; refer to requirements in Part 3 Article “Field Quality Control.”

	1.5 QUALITY ASSURANCE
	A. Installer Qualifications: A qualified installer who employs on Project personnel who shall be thoroughly familiar with the specified requirements, completely trained and experienced in the necessary skills required for work performed under this Section. In actual installation of the work of this Section, use adequate numbers of skilled workmen to insure installation in strict accordance with the contract documents design.
	B. Concrete Manufacturer Qualifications: A firm experienced in manufacturing ready-mixed concrete products and that complies with ASTM C 94/C 94M requirements for production facilities and equipment.
	C. Testing Agency: An independent agency retained by the Owner, acceptable to the Architect, and qualified according to ASTM C 1077 and ASTM E 329 for testing indicated.
	D. Source Limitations: Obtain each type or class of cementitious material of the same brand from the same manufacturer's plant, obtain aggregate from single source, and obtain admixtures from single source from single manufacturer.
	E. ACI Publications: Comply with the following unless modified by requirements in the Contract Documents:

	1.6 DELIVERY, STORAGE, AND HANDLING
	A. Steel Reinforcement: Deliver, store, and handle steel reinforcement to prevent bending and damage.

	1.7 COORDINATION
	A. Slab Finishes: Coordinate slab finish requirements with trades installing or applying floor finishes or treatments over slabs. Finishes shall include but not be limited to concrete sealing, topical concrete vapor control barrier, ceramic tile, resinous/fluid applied floor systems, adhered resilient floor systems, and adhered carpet.


	PART 2 -  PRODUCTS
	2.1 FORM MATERIALS
	A. Smooth-Formed Finished Concrete: Use for formed concrete that will be exposed in the finished work, fabricate forms of form-facing panels that will provide continuous, true, and smooth concrete surfaces. Furnish in largest practicable sizes to minimize number of joints.
	B. Chamfer Strips: Wood, metal, PVC, or rubber strips, 3/4 by 3/4 inch, minimum.
	C. Form-Release Agent: Commercially formulated form-release agent that will not bond with, stain, or adversely affect concrete surfaces and will not impair subsequent treatments of concrete surfaces.

	2.2 STEEL REINFORCEMENT
	A. Reinforcing Bars: ASTM A 615/A 615M, Grade 60, deformed.
	B. Plain-Steel Wire: ASTM A 82/A 82M, as drawn.
	C. Plain-Steel Welded Wire Reinforcement: ASTM A 185/A 185M, plain, fabricated from as-drawn steel wire into flat sheets.
	D. Joint Dowel Bars: ASTM A 615/A 615M, Grade 60, plain-steel bars, cut true to length with ends square and free of burrs.
	E. Bar Supports: Bolsters, chairs, spacers, and other devices for spacing, supporting, and fastening reinforcing bars and welded wire reinforcement in place. Manufacture bar supports from steel wire, plastic, or precast concrete according to CRSI's "Manual of Standard Practice," of greater compressive strength than concrete and as follows:
	F. Fabricating Reinforcement: Fabricate steel reinforcement according to CRSI's "Manual of Standard Practice" or ACI SP-66 and the details shown on the Drawings.

	2.3 CONCRETE MATERIALS
	A. Cementitious Material: Use the following cementitious materials, of the same type, brand, and source, throughout Project:
	B. Normal-Weight Aggregates: ASTM C 33, Class 3M coarse aggregate or better, graded. Provide aggregates from a single source.
	C. Water: ASTM C 94/C 94M and potable.

	2.4 ADMIXTURES
	A. Calcium chloride, thiocyanates or admixtures containing more than 0.05% chloride ions are not permitted.
	B. Chemical Admixtures: Provide admixtures certified by manufacturer to be compatible with other admixtures and that will not contribute water-soluble chloride ions exceeding those permitted in hardened concrete. Certification of requirements and chloride ion content is required from the admixture manufacturer prior to mix design review.

	2.5 CURING AND SEALING MATERIALS
	A. Evaporation Retarder: Waterborne, monomolecular film forming, manufactured for application to fresh concrete.
	B. Absorptive Cover: AASHTO M 182, Class 2, burlap cloth made from jute or kenaf, weighing approximately 9 oz./sq. yd. when dry.
	C. Moisture-Retaining Cover: ASTM C 171, clear or white polyethylene film, 6 mil minimum thickness, or white burlap-polyethylene sheet.
	D. Water: Potable.

	2.6 VAPOR RETARDERS
	A. Sheet Vapor Retarder: As specified in Division 07 Section “Underslab Vapor Retarder,” ASTM E 1745, Class A, 15 mil thickness minimum.

	2.7 RELATED MATERIALS
	A. Expansion- and Isolation-Joint-Filler Strips: ASTM D 1751, asphalt-saturated cellulosic fiber.
	B. Semirigid Joint Filler: Two-component, semirigid, 100 percent solids, epoxy resin with a Type A shore durometer hardness of 80 per ASTM D 2240.
	C. Bonding Agent: ASTM C 1059/C 1059M, Type II, non-redispersible, acrylic emulsion or styrene butadiene.
	D. Epoxy Bonding Adhesive: ASTM C 881, two-component epoxy resin, capable of humid curing and bonding to damp surfaces, of class suitable for application temperature and of grade to suit requirements.

	2.8 CONCRETE MIXTURES, GENERAL
	A. Prepare design mixtures for each type and strength of concrete, proportioned on the basis of laboratory trial mixture or field test data, or both, according to ACI 301, ACI 318, Chapter 26, and Chapter 19 of the California Building Code.
	B. Limit water-soluble, chloride-ion content in hardened concrete to the following percentages by weight of cement.
	C. Admixtures: Use admixtures according to manufacturer's written instructions.

	2.9 CONCRETE MIXTURES FOR BUILDING ELEMENTS
	A. Proportion normal-weight concrete mixture as indicated below for strength, slump, water/cement ratio, and maximum aggregate size.

	2.10 CONCRETE MIXING
	A. Project-Site Mixing: Project site mixing of structural concrete will not be permitted. Project site mixing of concrete for other purposes may be permitted only when reviewed and approved by the Architect. When allowed, measure, batch, and mix concrete materials and concrete according to ASTM C 94/C 94M and ACI 318. Mix concrete materials in appropriate drum-type batch machine mixer, the capacity of the mixer shall be such that it will handle one or more full sack batches.
	B. Control of Admixtures:
	C. Concrete shall be mixed only in quantities for immediate use. Concrete which has set shall not be retempered, but shall be discarded.
	D. When concrete arrives at the project with slump below that suitable for placing, as indicated by the specifications, water may be added only if neither the maximum permissible water�cement ratio nor the maximum slump is exceeded. The water shall be incorporated by additional mixing equal to at least half of the total mixing required. An addition of water shall be accompanied by a quantity of cement sufficient to maintain the proper water�cement ratio. Such addition shall be reviewed by the Architect.


	PART 3 -  EXECUTION
	3.1 FORMWORK
	A. Design, erect, shore, brace, and maintain formwork, according to ACI 301, to support vertical, lateral, static, and dynamic loads, and construction loads that might be applied, until structure can support such loads.
	B. Construct formwork so concrete members and structures are of size, shape, alignment, elevation, and position indicated, within tolerance limits of ACI 117.
	C. Limit concrete surface irregularities, designated by ACI 347 as abrupt or gradual, as follows:
	D. Construct forms tight enough to prevent loss of concrete mortar.
	E. Fabricate forms for easy removal without hammering or prying against concrete surfaces. Provide crush or wrecking plates where stripping may damage cast concrete surfaces. Provide top forms for inclined surfaces steeper than 1.5 horizontal to 1 vertical.
	F. Set edge forms, bulkheads, and intermediate screed strips for slabs to achieve required elevations and slopes in finished concrete surfaces. Provide and secure units to support screed strips; use strike-off templates or compacting-type screeds.
	G. Provide temporary openings for cleanouts and inspection ports where interior area of formwork is inaccessible. Close openings with panels tightly fitted to forms and securely braced to prevent loss of concrete mortar. Locate temporary openings in forms at inconspicuous locations.
	H. Chamfer exterior corners and edges of permanently exposed concrete.
	I. Form openings, chases, offsets, sinkages, keyways, blocking, screeds, and bulkheads required in the Work. Determine sizes and locations from trades providing such items.
	J. Clean forms and adjacent surfaces to receive concrete. Remove chips, wood, sawdust, dirt, and other debris just before placing concrete.
	K. Retighten forms and bracing before placing concrete, as required, to prevent mortar leaks and maintain proper alignment.
	L. Coat contact surfaces of forms with form-release agent, according to manufacturer's written instructions, before placing reinforcement.

	3.2 EMBEDDED ITEMS
	A. Place and secure anchorage devices and other embedded items required for adjoining work that is attached to or supported by cast-in-place concrete. Use setting drawings, templates, diagrams, instructions, and directions furnished with items to be embedded.
	B. Conduits and Pipes Embedded in Concrete:

	3.3 REMOVING AND REUSING FORMS
	A. General: Formwork for sides of beams, walls, columns, and similar parts of the Work that does not support weight of concrete may be removed after cumulatively curing at not less than 50 deg F for 24 hours after placing concrete. Concrete must be hard enough to not be damaged by form-removal operations and curing and protection operations need to be maintained.
	B. Clean and repair surfaces of forms to be reused in the Work. Split, frayed, delaminated, or otherwise damaged form-facing material will not be acceptable for exposed surfaces. Apply new form-release agent.
	C. When forms are reused, clean surfaces, remove fins and laitance, and tighten to close joints. Align and secure joints to avoid offsets. Do not use patched forms for exposed concrete surfaces unless approved by Architect.

	3.4 VAPOR RETARDERS
	A. Vapor retarders shall be installed in accordance with the requirements of Division 07 Section “Underslab Vapor Retarder.”

	3.5 STEEL REINFORCEMENT
	A. Quality Control: Reinforcement steel and placement shall be subject to inspection and testing per Part 3 Article “Field Quality Control.”
	B. General: Comply with CRSI's "Manual of Standard Practice" for placing reinforcement.
	C. Clean reinforcement of loose rust and mill scale, earth, ice, and other foreign materials that would reduce bond to concrete.
	D. Accurately position, support, and secure reinforcement against displacement. Locate and support reinforcement with bar supports to maintain minimum concrete cover. Do not tack weld crossing reinforcing bars.
	E. Set wire ties with ends directed into concrete, not toward exposed concrete surfaces.

	3.6 JOINTS
	A. General: Construct joints true to line with faces perpendicular to surface plane of concrete.
	B. Construction Joints: Install so strength and appearance of concrete are not impaired, at locations indicated or as approved by Architect.
	C. Contraction Joints in Slabs-on-Grade: Form weakened-plane contraction joints, sectioning concrete into areas as indicated. Construct contraction joints for a depth equal to at least one-fourth of concrete thickness as follows:
	D. Isolation Joints in Slabs-on-Grade: After removing formwork, install joint-filler strips at slab junctions with vertical surfaces, such as column pedestals, foundation walls, grade beams, and other locations, as indicated.
	E. Doweled Joints: Install dowel bars and support assemblies at joints where indicated. Lubricate or asphalt coat one-half of dowel length to prevent concrete bonding to one side of joint.

	3.7 CONVEYING
	A. Concrete shall be handled from the mixer to the place of final deposit as rapidly as practicable by methods which will prevent segregation or loss of ingredients and in a manner which will assure that the required quality of the concrete is maintained.
	B. Conveying equipment shall be of a size and design such that detectable setting of concrete shall not occur before adjacent concrete is placed. Conveying equipment shall be cleaned at the end of each operation or work day. Conveying equipment and operations shall conform to the following additional requirements:
	C. Chutes shall be metal or metal-lined and shall have a slope not exceeding 1 vertical to 2 horizontal and not less than 1 vertical to 3 horizontal. Chutes more than 20 feet long and chutes not meeting the slope requirements may be used provided they discharge into a hopper before distribution.
	D. Pumping or pneumatic conveying equipment shall be of suitable kind with adequate pumping capacity. Pneumatic placement shall be controlled so that segregation is not apparent in the discharged concrete. The loss of slump in pumping or pneumatic conveying equipment shall not exceed 2 inches. Concrete shall not be conveyed through pipe made of aluminum or aluminum alloy. When the concrete is placed into final position by means of pumping, the pumping method for placing concrete shall be reviewed and approved by the Engineer at least one week prior to placing the concrete.

	3.8 CONCRETE PLACEMENT
	A. Before placing concrete, verify that installation of formwork, reinforcement, and embedded items is complete and that required inspections have been performed.
	B. Do not add water to concrete during delivery, at Project site, or during placement unless approved by Architect.
	C. Deposit concrete continuously in one layer or in horizontal layers of such thickness that no new concrete will be placed on concrete that has hardened enough to cause seams or planes of weakness. If a section cannot be placed continuously, provide construction joints as indicated. Deposit concrete to avoid segregation.
	D. Deposit and consolidate concrete for floors and slabs in a continuous operation, within limits of construction joints, until placement of a panel or section is complete.
	E. Cold-Weather Placement: Comply with ACI 306.1 and as follows. Protect concrete work from physical damage or reduced strength that could be caused by frost, freezing actions, or low temperatures.
	F. Hot-Weather Placement: Comply with ACI 305 and as follows:

	3.9 FINISHING FORMED SURFACES
	A. Smooth-Formed Finish: As-cast concrete texture imparted by form-facing material, arranged in an orderly and symmetrical manner with a minimum of seams. Repair and patch tie holes and defects. Remove fins and other projections that exceed specified limits on formed-surface irregularities.
	B. Related Unformed Surfaces: At tops of walls, horizontal offsets, and similar unformed surfaces adjacent to formed surfaces, strike off smooth and finish with a texture matching adjacent formed surfaces. Continue final surface treatment of formed surfaces uniformly across adjacent unformed surfaces unless otherwise indicated.

	3.10 FINISHING FLOORS AND SLABS
	A. General: Comply with ACI 302.1R recommendations for screeding, restraightening, and finishing operations for concrete surfaces. Do not wet concrete surfaces.
	B. Slab Finishes: Provide finished slab surfaces as indicated below; confirm and coordinate surface finishes for adhered and fluid applied floor finishes with trades installing/applying respective floor systems required for the project conditions.
	C. Sloped Slab Finishes: Where slabs are indicated to be sloped, finished slabs shall have a slope not to exceed 1/4 inch per one foot unless otherwise indicted on the Drawings.
	D. Slab Finish Types: Slab finish types shall be as follows:

	3.11 MISCELLANEOUS CONCRETE ITEMS
	A. Filling In: Fill in holes and openings left in concrete structures after work of other trades is in place unless otherwise indicated. Mix, place, and cure concrete, as specified, to blend with in-place construction. Provide other miscellaneous concrete filling indicated or required to complete the Work.
	B. Equipment Bases and Foundations: Provide machine and equipment bases and foundations as shown on Drawings. Set anchor bolts for machines and equipment at correct elevations, complying with diagrams or templates from manufacturer furnishing machines and equipment.

	3.12 CONCRETE PROTECTING AND CURING
	A. General: Protect freshly placed concrete from premature drying and excessive cold or hot temperatures. Comply with ACI 306.1 for cold-weather protection and ACI 305 for hot-weather protection during curing.
	B. Evaporation Retarder: Apply evaporation retarder to unformed concrete surfaces if hot, dry, or windy conditions cause moisture loss approaching 0.2 lb/sq. ft. x h before and during finishing operations. Apply according to manufacturer's written instructions after placing, screeding, and bull floating or darbying concrete, but before float finishing.
	C. Formed Surfaces: Cure formed concrete surfaces, including underside of beams, supported slabs, and other similar surfaces. If forms remain during curing period, moist cure after loosening forms. If removing forms before end of curing period, continue curing for the remainder of the curing period.
	D. Unformed Surfaces: Begin curing immediately after finishing concrete. Cure unformed surfaces, including floors and slabs, concrete floor toppings, and other surfaces.
	E. Cure concrete according to ACI 308.1, by one or a combination of the following methods:

	3.13 JOINT FILLING
	A. Prepare, clean, and install joint filler according to manufacturer's written instructions.
	B. Remove dirt, debris, saw cuttings, curing compounds, and sealers from joints; leave contact faces of joint clean and dry.
	C. Install semirigid joint filler full depth in saw-cut joints and at least 2 inches deep in formed joints. Overfill joint and trim joint filler flush with top of joint after hardening.

	3.14 CONCRETE SURFACE REPAIRS
	A. Defective Concrete: Repair and patch defective areas when approved by Architect. Remove and replace concrete that cannot be repaired and patched to Architect's approval.
	B. Patching Mortar: Mix dry-pack patching mortar, consisting of one part portland cement to two and one-half parts fine aggregate passing a No. 16 sieve, using only enough water for handling and placing.
	C. Repairing Formed Surfaces: Surface defects include color and texture irregularities, cracks, spalls, air bubbles, honeycombs, rock pockets, fins and other projections on the surface, and stains and other discolorations that cannot be removed by cleaning.
	D. Repairing Unformed Surfaces: Test unformed surfaces, such as floors and slabs, for finish and verify surface tolerances specified for each surface. Correct low and high areas. Test surfaces sloped to drain for trueness of slope and smoothness; use a sloped template.
	E. Perform structural repairs of concrete, subject to Architect's approval, using epoxy adhesive and patching mortar.
	F. Repair materials and installation not specified above may be used, subject to Architect's approval.

	3.15 FIELD QUALITY CONTROL
	A. Testing and Inspecting Agency: Owner will engage and pay for a qualified independent testing and inspecting agency to perform tests and inspections as applicable and prepare reports.
	B. The Engineer shall have the right to order the testing of any materials used in the concrete construction to determine if they are of the quality specified.
	C. Contractor Responsibilities:
	D. Testing and Inspection Services:
	E. Sampling and Testing of Steel Reinforcement:
	F. Placement Record: A record shall be kept on-site of the time and date of placing the concrete in each portion of the structure. Such record shall be kept until the completion of the structure and shall be open to the inspection of the governing.
	G. Concrete Tests: Testing of composite samples of fresh concrete obtained according to ASTM C 172 shall be performed according to the following requirements:

	3.16 PROTECTION OF SEALED FLOORS
	A. Protect sealed floor surfaces from damage and wear during the remainder of construction period. Use protective methods and materials, including temporary covering, recommended in writing by floor treatment installer.
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