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Acronyms

AAMA: American Architectural Manufactures Association
ACIL: American Concrete Institute

AISC: American Institute of Steel Construction

ASTM: ASTM International (previously American Society for Testing and Materials)
CFM: Cubic Feet per Minute

DOT: Department of Transportation

IGMA: Insulating Glass Manufacturers Alliance

NFPA: National Fire Protection Association

NREL: National Renewable Energy Laboratory

NRFC: National Fenestration Ratings Council

O.C.: Over Center

OSHA: Occupational Safety and Health Administration
Pa: Pascal

PSF: Pounds per square foot

PVC: Polyvinylchloride

RCSC: Research Council on Structural Connections
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Summary of Changes

The Missouri S&T Solar House Team continues to make improvements and develop all aspects of the
Chameleon House construction documents. The following Project Manual has been updated and the
list of changes from the previous submission is listed below.

11.20.2012 Submission

The Rules Compliance Checklist has been filled out for reference to the construction drawings.

Details for the supply and waste water tanks were added in the construction drawings and referenced
in the Project Manual

The Summary of Reconfigurable Features was updated to reflect the demonstration of the features to
the public as well as the juries.

The Design Narratives were removed.
Water storage tank information including location and typical equipment reference was added.

Structural drawings and calculations were added in the appendix with the NTS report proving Seismic
Category D compliance.

8.22.2013 Submission

Summary of Reconfigurable Features: the moving cabinet system in the bedroom and kitchen has
been removed.

Section 09 29 00 - 2.2 Backer Board was removed.

Section 09 29 00 — 3.2 Backer Board Installation was removed.

Section 09 30 00 — 2.1A.2. changed tile dimensions from 3”x6” to 6”"x24”
Section 09 30 00 — 2.1A.4. changed the finish to ceramic.

Section 23 50 00 — 2.2A.1. change 36,000 BTU/h to 18,000 BTU/h
Deleted Section 26 27 29 Car Charger

Section 22 41 00 — 2.2A Product Changes

Section 22 41 00 — 2.2B Product Changes

Section 22 41 00 — 2.3A Product Changes

Section 26 50 00 — 2.2EProduct Addition
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Section 11 31 00 — 2.1D. Changed Clothes Washer Model
Section 11 31 00 — 2.1E. Changed Clothes Dryer Model

Section2.1 A 1
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Rules Compliance Checklist

Rule
42

43

4-4

4-5

4-6

4-7

4-7

6-1

6-2

6-2

6-3

7-1

Rule Description
Construction Equipment

Construction Equipment
Ground Penetration

Impact Within the Solar
Envelope

Generators

Spill Containment

Spill Containment

Lot Conditions

Lot Conditions

Solar Envelope
Dimensions
Solar Envelope
Dimensions

Structural Design

Approval

Finished Square Footage

Finished Square Footage

Entrance and Exit Routes

Placement

Location Description

Drawing(s) showing the assembly and disassembly
sequences and the movement of heavy on the
competition site

Specifications for heavy machinery

Drawing(s) showing the locations and depths of all
ground penetrations on the competition site
Drawing(s) showing the location, contact area, and
bearing pressure of every component resting
directly within the solar envelope

Specifications for generators (including sound
rating)

Drawing(s) showing the locations of all equipment,
containers, and pipes that will contain liquids at
any point during the event

Specifications for all equipment, containers, and
pipes that will contain liquids at any point during
the event

Calculations showing that the structural design
remains compliant even if 18 in. of vertical
elevation change exists

Drawing(s) showing shimming methods and
materials to be used if 18 in. of vertical elevation
change exists on the lot

Drawing(s) showing the location of all house and
site components relative to the solar envelope

List of solar envelope exemption requests
accompanied by justifications and drawing
references

List of, or marking on, all drawing and project
manual sheets that have been or will be stamped by
the qualified, licensed design professional in the
stamped structural submission; the stamped
submission shall consist entirely of sheets that also
appear in the drawings and project manual
Drawing(s) showing all information needed by the
rules officials to measure the finished square
footage electronically

Drawing(s) showing all movable components that
may increase the finished square footage if operated
during contest week

Drawing(s) showing the accessible public tour
route

Drawing(s)showing the location of all vegetation
and, if applicable, the movement of vegetation
designed as part of an integrated mobile system

U.S. Department of Energy Solar Decathlon 2013
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“O” Series

0243 13
26 05 26

C-104

01 50 00

H-101,
H-102,
H-103
Division 22,
Division 21

See
Structural
Calculations
C-501

G-201,
G-202
N/A

See
Structural
Calculations

G-101

N/A

G-103

L-101
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8-1
8-3

8-3

84

8-5

8-5

8-5

8-5

8-5

9-1

9-1

Watering Restrictions
PV Technology
Batteries

Batteries

Desiccant Systems
Desiccant Systems
Village Grid

Village Grid

Village Grid

Village Grid
Village Grid

Village Grid
Village Grid
Container Locations

Container Locations

Team-Provided Liquids

Greywater Reuse
Rainwater Collection
Thermal Mass

Thermal Mass

Greywater Heat Recovery

Water Delivery

Water Delivery

Drawing(s) showing the layout and operation of
greywater irrigation systems

Specifications for photovoltaic components
Drawing(s) showing the location(s) and quantity of
all primary and secondary batteries and stand alone,
PV-powered devices

Specifications for all primary and secondary
batteries and stand-alone, PV-powered devices
Drawing(s) describing the operation of the
desiccant system

Specifications for desiccant system components
Completed interconnection application form

Drawing(s) showing the locations of photovoltaics,
inverter(s), terminal box, meter housing, service
equipment, and grounding means

Specifications for the photovoltaics, inverter(s),
terminal box, meter housing, service equipment,
and grounding means

One-line electrical diagram

Calculation of service/feeder net computed load per
NEC 220

Site plan showing the house, decks, ramps, tour
paths, and terminal box

Elevation(s) showing the meter housing, main
utility disconnect, and other service equipment
Drawing(s) showing the location of all liquid
containers relative to the finished square footage
Drawing(s) demonstrating that the primary supply
water tank(s) is fully shaded from direct solar
radiation between 9 am and 5 pm PDT

Quantity, characteristics, and delivery date(s) of all
team-provided liquids for irrigation, thermal mass,
hydronic system pressure testing, and
thermodynamic system operation

Drawing(s) showing the layout and operation of
greywater reuse systems

Drawing(s) showing the layout and operation of
rainwater collection systems

Drawing(s) showing the locations of liquid-based
thermal mass systems

Specifications for components of liquid-based
thermal mass systems

Drawing(s) showing the layout and operation of
greywater heat recovery systems

Drawing(s) showing the complete sequence of
water delivery and distribution events

Specifications for the containers to which water will
be delivered

U.S. Department of Energy Solar Decathlon 2013
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Manual,
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“E” series,
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9-9  Water Removal Drawing(s) showing the complete sequence of P-101
water consolidation and removal events

9-9  Water Removal Specifications for the containers from which the 221200
water will be removed

11-4  Public Exhibit Interior and exterior plans showing entire G-103

accessible tour route
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Detailed Water Budget

Function Gallons Events Total Gallons Notes

Hot Water Contest 15 15 270 Amount includes extra for
waste and spillage.

Water Vaporization 4 1 4

Dishwasher 3.5 5 17.5 Amount per use according
to manufacturer's
instructions.

Clothes Washer 14 8 112 Amount per use according
to manufacturer's
instructions.

Fire Protection 150 1 150 Rough estimate pending
final system design.

Testing 50 1 50 50 gallons total for all
testing over all days.

Initial System Fill 150 1 150 108 gallon storage tank,
solar thermal piping,
radiant piping,
approximately 1 hour to fill
system

Extra 89.2 1 89.2 Extra to fill tank to capacity

TOTAL 1000.0
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Summary of Reconfigurable Features

The Chameleon House design concept is “an adaptable living environment”. To create this
environment, there are many moving and reconfigurable features in the home. These features will be
demonstrated during the public tours and architecture, engineering, and market appeal juries.

Chameleon Skin Panels

Chameleon House is equipped with seasonally transitional exterior siding panels installed on the
south and west facades of the house. The Panels are manually hung to the exterior facade of the
house. The panels are finished with a light reflective side and a dark absorptive side. The panels are a
literal representation of the design concept that aid in controlling heat gain.

Folding Glass Walls

Manually operable full glass doors located in the interior of the structure used to separate the
solarium and the kitchen dining area. The doors allow for partial to full access to the solarium
depending on the tenants preference. These doors not only regulate the space, but also serve as a
passive solar feature. When closed, the solarium becomes a buffer between the house and the outside
environment. When opened, the heat collected in the solarium is used to warm up the house.
Controlling the environment is a large part of our concept, and the doors are a large part in our efforts
in this area.

Partition Wall

The wall that separates the bedroom and the main living area is able to be rolled back in order to
create more space in the main living area. In order to open the wall, the wall is collapsed and stored in
a closet. Reconfigurable features are used in the bedroom as well in order to allow for a seamless look
between the main living area and the bedroom. The wall allows the tenants to customize the space
and maximize the usefulness of the house’s limited space.

Murphy Bed

The bed in the Chameleon House is a Murphy bed. This allows the bed to be stored in the wall when
the partition wall is open and the bedroom is included in the main living area. The Murphy bed is
another example of the bedroom transforming and allowing the space to be used for multiple different
uses.

Desk

Like the Murphy bed, the desk also folds up into the wall. This allows the desk to be stored in the wall
when the partition wall is open and the bedroom is included in the main living area. The desk is
another example of the bedroom transforming and allowing the space to be used for multiple different
uses.

Grid

The Grid is an intricate shelving unit spanning the wall between the bathroom and the main living
area. Within each shelf is a cube that can be removed and used about the home in a variety of ways.
Each cube is different size and can serve a different purpose. Some proposed uses of these cubes
include additional seating, temporary tables, and additional storage that can be used around the
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home. The removable cubes within the Grid allow the tenant to customize his/her storage needs and
adapt the living space to the way he/she needs it.

Table

Three small, square tables are used in the Chameleon House in order to accommodate multiple
configurations for the tenant’s dining needs. The tables can be used alone if only two people are
eating, or pushed together to host a large dinner party.

U.S. Department of Energy Solar Decathlon 2013 Page - 12



e CHAMELEON HOUSE

Interconnection Application Form
Team Missouri S&T, Lot 107

PV Systems
Module Manufacturer Short Description of Array DC Rating of Array
(sum of the DC
ratings)
tenKsolar Wave XT 21 tenKsolar Model XT-A 410W-P modules, 8.61 kW

arranged in 3 rows of 7, 11 connected in a parallel
string, and 10 connected in second parallel string
Panasonic 10 Panasonic Model VBHB195DAO03 bi-facial 1.95 kW
modules arranged in 2 series connected row of 5
each as the front overhang
Total DC power of all arrays is 10.5 kW (in tenths)

INVERTERS

Inverter Model Number Voltage Rating (kVA or Quantity
Manufacturer KW)

Sustainable Energy Sunergy ELV 240 240 VAC 5 kW 2
Technologies

Kaco Blueplanet 1502xi 240 VAC 2.5 kW 1

Total AC power of all invertersis 12.5 kW (in tenths)
REQUIRED INFORMATION

The following information is included in the project manual or construction documents.

Location
One-Line Electrical Schematic E-601
Calculations of service/feeder net computed load and neutral load (NEC E-603
220)
Plan view of the lot showing the house, decks, ramps, tour paths, the A-101, G-103, E-104

service point, and the distribution panel or load center

Team Missouri S&T’s Electrical Engineer is Jonathan Kimball. His contact information can be found
in the Team Officer Contact Information database on the Solar Decathlon Yahoo Group.
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Wire Calculations

See Appendix A
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Structural Calculations

See Appendix B
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Construction Documents

See Construction Drawings of the Chameleon House submitted to the Solar Decathlon Organizers on
August 22, 2013.
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SECTION 00 31 00
AVAILABLE PROJECT INFORMATION

PART 1 GENERAL

1.1 PRELIMINARY SCHEDULE BY PHASE

A. Schematic Design January 2012 — April 2012

B. Design Development Phase April 2012 — July 2012

C. Construction Documents Phase June 2012 — October 2012

D. Construction Phase November 2012 — June 2013

E. System and Building Testing Phase July 2013 — August 2013

F. Competition Phase September 22, 2013 — October 18, 2013

1.2 PROJECT BUDGET

A. Construction Budget: $263,000
B. Total Project Budget: $361,000

1.3 CONSTRUCTION FACILITY

A. The Chameleon House will be constructed on an outdoor site provided by Missouri
S&T.
1. 900 Innovation Drive, Rolla, MO 65401

END OF SECTION 00 31 00
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SECTION 01 10 00

SUMMARY
PART 1 GENERAL
1.1 PROJECT INFORMATION
A. Project: Chameleon House, S&T Solar Decathlon 2013

1. Construction Location: 900 Innovation Drive, Rolla, MO 65401
2. Competition Location: Orange County Great Park, Irvine, CA

&

Owner: Missouri S&T Solar House Team

Architect: Missouri S&T Solar House Team

S 0

Contractor: Missouri S&T

rm

Work: Design, construction, disassembly, transportation, and reassembly of a 1,000
square foot solar powered house

F. Work by Owner

General Construction
Framework

Window and Door Installation
Drywall Installation

Finishing

PV Array Installation

Wiring and Plumbing

NoUu kW=

G. Owner Furnished Items: The following items will be provided by the owner to be
installed by the contractor:
1. EZ Floor
2. Honda Generator
3. All materials and products donated to the team for use in the Chameleon House

END OF SECTION 01 10 00
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SECTION 01 25 00
SUBSTITUTION PROCEDURES

PART 1 GENERAL

1.1 DEFINITIONS

A. Substitutions: Changes in products, materials, equipment, and methods of
construction from those required by the contract documents and proposed by
Contractor.

1. Substitutions for Cause: Changes proposed by Contractor that are required due to
changed project conditions, such as unavailability of product, regulatory
changes, or unavailability of required warranty terms.

2. Substitutions for Convenience: Changes proposed by Contractor or Owner that
are not required in order to meet other project requirement but may offer
advantage to Contractor or Owner.

1.2 SUBSTITUTION REQUESTS

A. Submit three (3) copies of each request for consideration. Identify product or
fabrication or installation method to be replaced. Include specification section
number and title and drawing numbers and titles. Show compliance with
requirements for substitution and the following, as applicable:

1. Statement indicated why specified product or fabrication or installation
cannot be provided, if applicable.

2. Coordination information, including a list of changes or modifications needed to
other parts of the work and to construction performed by Owner and separate
contractors that will be necessary to accommodate proposed substitution.

3. Detailed comparison of significant qualities of proposed substitution with
those of the work specified, include annotated copy of applicable
specification section. Significant qualities may include attributes such as
performance, weight, size, durability, visual effect, sustainable design
characteristics, warranties, and specific features and requirements indicated.
Indicate deviations, if any, form the work specified.

4. Product data, including drawings and descriptions of products and fabrication

and installation procedures.

Samples, where applicable or requested.

Certificates and qualification data, where applicable or requested

List of similar installations for completed projects with project names and

addresses and names and addresses of Architects and Owners.

8. Material test reports from a qualified testing agency indicating and interpreting

test results for compliance with requirements indicated

9. Research reports evidencing compliance with building codes in effect for project

10. Detailed comparison of Contractor’s construction schedule using proposed

substitution with products specified for the work, including effect on the overall
contract time. If specified product or method of construction cannot be provided
within the contract time, include letter from manufacturer, on manufacturer’s
letterhead, stating date of receipt of purchase order, lack of availability, or delays
in delivery.

11. Cost information, including a proposal of change, if any, in the contract sum.

12. Contractor’s certification that proposed substitution complies with requirements

in the contract documents except as indicated in substitution request, is
compatible with related materials, and is appropriate for applications indicated.

Now
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13. Contractor’s waiver of rights to additional payment or time that may
subsequently become necessary because of failure of proposed substitution to
produce indicated results.

B. Architect’s Action: If necessary, architect will request additional information or
documentation for evaluation within seven days of receipt of a request for
substitution, Architect will notify of acceptance or rejection of proposed substitution
within 15 days of receipt of request, or seven days of receipt of additional information
or documentation, whichever is later.

1. Forms of Acceptance: Change order, construction change directive, or
Architect’s supplemental instructions for minor changes in the work.

2. Use product specified if Architect does not issue a decision on use of a proposed
substitution within time allocated.

1.3 QUALITY ASSURANCE

A. Compatibility of Substitutions: Investigate and document compatibility of
proposed substitution with related products and materials. Engage qualified testing
agency to perform compatibility tests recommended by manufacturers.

1.4 COORDINATION

A. Modify or adjust affected work as necessary to integrate work of the approved
substitutions.

1.5 SUBSTITUTIONS

A. Substitutions for Cause: Submit request for substitution immediately upon discovery
of need for change, but not later than 15 days prior to time required for preparation
and review of related submittals.

1. Conditions: Architect will consider Contractor’s request for substitution when the
following conditions are satisfied. If the following conditions are not satisfied,
Architect will return requests without action, except to record noncompliance
with these requirements.

2. Requested Substitution is consistent with the contract documents and will
produce indicated results.

a. Substitution request is fully documented and properly submitted.

b. Requested substitution will not adversely affect Contractor’s construction
schedule.

c. Requested substitution has received necessary approvals of authorities having
jurisdiction

d. Requested substitution is compatible with other portions of the work.

e. Requested substitution has been coordinated with other portions of the work.

f.  Requested substitution provides specified warranty.

g. If requested substitution involves more than one contractor, requested
substitution has been coordinated with other portions of the work, is uniform
and consistent, is compatible with other products, and is acceptable to all
contractors involved.

B. Substitutions for Convenience: Architect will consider requests for substitution,

when the following conditions have been satisfied, and if received within 60 days
after the notice to proceed. Requests received after that time may be considered or
rejected at the discretion of architect. If the following conditions are not satisfied,
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architect will return requests without action, except to record noncompliance with

these requirements:

1. Requested substitution offers Owner a substantial advantage in cost, time, energy
conservation, or other considerations, after deducting additional responsibilities
owner must assume. Owner’s additional responsibilities may include
compensation to Architect for redesign and evaluation services, increased cost of
other construction by Owner and similar considerations.

2. Requested substitution does not require extensive revisions to the contract
documents.

3. Requested substitution is consistent with the contract documents and will

produce indicated results.

Substitution request is fully documented and properly submitted.

Requested substitution will not adversely affect contractor’s construction schedule.

Requested substitution has received necessary approvals of authorities having

jurisdiction.

Requested substitution is compatible with other portions of the work.

Requested substitution has been coordinated with other portions of the work.

Requested substitution provides specified warranty.

0. If requested substitution involves more than one contractor, requested
substitution has been coordinated with other portions of the work, is uniform
and consistent, is compatible with other products, and is acceptable to all
contractors involved.

ok

=0 o N

END OF SECTION 01 25 00
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SECTION 01 50 00
TEMPORARY CONSTRUCTION FACILITIES AND CONTROLS

PART 1 GENERAL
1.1 SECTION REQUIREMENTS

A. Electric Power: Available from a portable generator provided by the team. Connections
will also be provided by the team as a part of the site preparation

B. Electric Service: Comply with NECA and NEMA standards and regulations for temporary
electric service.

PART 2 PRODUCTS
2.1 OWNER PROVIDED EQUIPMENT

A. Generator
1. Honda EU3000iS Portable Generator
2. AC output: 120V, 3000W max
3. Sound Level:
a. Manufacturer’s rating: 58 dB(A) @ rated load
b. Manufacturer’s rating: 49 dB(A) @ Y% rated load

1) From manufacturer’s specifications: “Noise levels at rated load to reflect
maximum noise levels possible, measured at 9 Feet (3 Meters) from the
control panel side of the generator”

2) From Decathlon rules: “Engine generators shall not exceed 60 dB (A) at 50 ft
(15 m) under full load per the manufacturer’s listed sound rating.”

3) Team supplied generator does not exceed maximum sound rating (60dB(A))
enforced by Decathlon rules. Also, maximum sound rating of team supplied
generator was generated under more stringent test conditions than Decathlon
requirement (9 ft. test radius in actual test versus 50 feet required radius).

PART 3 EXECUTION
3.1 TEMPORARY UTILITY INSTALLATION

A. Owner will provide an array of halogen bulb construction lights to provide adequate
illumination for construction operations, observations, and inspections.

END OF SECTION 01 50 00
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SECTION 02 43 13
BUILDING RELOCATION

PART 1 GENERAL
1.1 SUMMARY

A. This section includes the methods, equipment, and schedules necessary for the
transportation of The Chameleon House from Rolla, Missouri to Irvine, California and
back.

1.2 SYSTEM DESCRIPTION

A. All building components are permanently mounted on custom-built steel members of
standard sizes.

B. The 3 house trailers will be pulled by semi-trucks. The DOT has established these
vehicle limits: 102 inches wide, 13.5 feet in height, and 80,000 pounds gross weight.
These limits can be exceeded as individual states have the right to issue temporary
oversize and/or overweight permits.

C. The 6 OM trailers will be pulled by any standard Medium Duty 3/4 - 1 ton truck.

D. Design Requirements:

1. The Chameleon House is designed as a group of connectable parts, each of which
shall not exceed the allowable dimensions of a flatbed truck, nor shall it exceed
the allowable dimensions for highway transportation under federal highway laws.
All components shall not exceed 13 feet 6 inches in height from ground when
resting on the bed of the truck[s].

2. The OMs are designed to sit on standard 8’ wide trailers, which can legally be
pulled by medium duty trucks. All components of the trailer shall not exceed the
allowable dimensions for highway transportation under federal highway laws.

1.3 SUBMITTALS

A. Site Operations and Transportation Plan Solar Decathlon 2013 will include trailer
specifications, route information, delivery information and site operations.

1.4 PERFORMANCE REQUIREMENTS

A. The Chameleon House as a whole must perform identically before and after
transportation and re-construction.

B. The Chameleon House as a series of parts shall be transported using specified packing
and securing methods and no components shall be damaged during transportation.

PART 2 EXECUTION
2.1 QUALITY ASSURANCE

A. Ensure that product is in proper and good working order before accepting the delivery
of the product.
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2.2 DELIVERY, STORAGE, & HANDLING

A. The exact time of delivery to Irvine, California shall be coordinated with the team’s
and the organizer’s schedule.

B. Additional transportation:
1. Conditioned flower trucks for all plants.
2. Trailer for tools.
3. Moving truck for furnishings

C. All trailers shall be wrapped with waterproof wrapping to protect the canopy, the
decking, and finish surfaces. For the three main house trailers, temporary structure
shall be constructed at marriage lines to protect the interior of the trailers.

2.3 INSTALLATION
A. The Chameleon House and all of its components shall be disassembled, reassembled,
packed, secured, and shipped by designated individuals in accordance with the

specified instructions.

END OF SECTION 02 43 13

U.S. Department of Energy Solar Decathlon 2013 Page - 26



DIVISION 03
CONCRETE




e CHAMELEON HOUSE

SECTION 03 10 00
CONCRETE FORMING AND ACCESSORIES

PART 1 GENERAL

1.1 SECTION INCLUDES

Layout of formwork

Formwork Construction

Embedded Items and Openings in Concrete
Form Release Materials

Removal of Forms

Field Quality Control

Detection of Movement

A

Re-use of Forms
1.2 RELATED SECTIONS

A. The following is a list of Specifications which may be related to this section:
1. Section 03 11 00 — Concrete Forming
2. Section 03 15 00 — Concrete Accessories

1.3 REFERENCES

A. American Concrete Institute (ACI):
1. ACI 117 — Standard Specifications for Tolerances for Concrete Construction and
Materials.

2. ACI 301 - Specifications for Structural Concrete
3. ACI 318 - Building Code Requirements for Structural Concrete
4. ACI 347 — Guide to Formwork for Concrete

1.4 SUBMITTALS

A. General:
1. Alternate form system configurations require preparation by a licensed
Professional Engineer and submittal to Engineer for review and approval.

1.5 QUALITY ASSURANCE

A. Formwork standards in accordance with ACI 117, ACI 301, ACI 318, and ACI 347.
1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver void forms and installation instructions in manufacturer’s packaging.

B. Store void forms off ground in ventilated and protected manner to prevent
deterioration from moisture.

C. Storage of release agents and surface retarders: Release agents and surface retarders
shall be stored in sealed containers marked to identify the contents and protected
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from exposure to conditions that may affect the material. The materials shall be
stored in accordance with manufacturer’s recommendations and shall not be used
after the recommended shelf life has been exceeded.

D. Lift form panels by methods that will protect panels from damage and distortion.

1.7 JOB CONDITIONS

A. Allow sufficient time between erection of forms and placing of concrete for the various
trades to properly install concrete reinforcement, embedded items, sleeves, and
blockouts.

B. Do not apply superimposed loads to the structure until concrete has developed its

specified 28-day compressive strength.
PART 2 PRODUCTS
2.1 MATERIALS

A. Lumber: Boards and framing lumber shall be that of Standard Grade lumber.

1. Boards: Provide either Construction or Standard Grade Boards. Use dressed side of
lumber for surface in contact with the concrete and provide boards with dressed
or tongue-and-groove edges to provide tight joints to prevent mortar leakage.

2. Framing Lumber:

a. All farming lumber stress-graded.

b. Lumber in direct contact with concrete, dressed on at least the contact side,
with dressed or tongue-and-groove edges; other lumber may be dressed or
rough.

B. Except for metal forms, use new materials. Materials may be re-used during progress
of the work, provided they are completely cleaned and reconditioned, recoated for
each use, and capable of producing formwork of the required quality.

C. Form Release Agent shall not bond with, stain, or adversely affect concrete surfaces,
and shall not impair subsequent treatments of concrete surfaces when applied to
forms. A ready-to-use water based material formulated to reduce or eliminate surface
imperfections, containing no mineral oil or organic solvents. Environmentally safe,
meeting local, state, and federal regulations and can be used in potable water facilities.

2.2 FABRICATION

A. Formwork — General: Fabricate forms in accordance with approved Shop Drawings.
Maintain forms clean, smooth, and free form imperfections and distortion. Fabrictate
forms from architectural concrete in accordance with applicable requirements of ACI
301.

B. Joints:

1. Arrange form panels in symmetrical patterns conforming to general lines of the
structure.

2. Unless otherwise indicated, orient panels on vertical surfaces with long dimension
horizontal, and make horizontal joints level and continuous.

3. Align form panels on each side of the panel joint with fasteners common to both
panels, and in manner which will result in a continuous, unbroken concrete plane
surface.
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PART 3

Steel Forms: Use material which is clean, smooth, and free from warps, bends, kinks,
rust, cracks, and matter which may stain concrete. Fabricate panels in accordance
with approved Shop Drawings. Deflection between form supports from concrete
placement shall not exceed 1/240 of the span length.

EXECUTION

3.1 FORMWORK

A.

Erect formwork, shoring and bracing to achieve design requirements, in accordance
with requirements of ACI 301.

Provide bracing to ensure stability of formwork. Shore or strengthen formwork
subject to overstressing by construction loads.

Arrange and assemble formwork to permit dismantling and stripping. Do not damage
concrete during stripping. Permit removal of remaining principal shores.

Arrange form-facing material in an orderly and symmetrical manner with a minimum
of seams.

Align joints and make watertight. Keep form joints to a minimum.

Obtain approval before framing openings in structural members that are not indicated
on drawings.

Provide chamfer strips on external corners of beams, joists, and columns.

Coordinate this section with other sections of work that require attachment of
components to formwork.

If formwork is placed after reinforcement, resulting in insufficient concrete cover over
reinforcement, request instructions from SJCF before proceeding.

3.2 EMBEDDED ITEMS IN CONCRETE

A.

Set in place and build into the work all anchorage devices and other embedded items
required for other work that is attached to, or supported by cast-in-place concrete.

Place accurately all anchor bolts and other embedded items using setting drawings,
diagrams, etc., provided by suppliers of the items to be attached.

33 FORM RELEASE AGENT

A.

Apply form release agent on formwork in accordance with manufacturer's
recommendations.

Apply prior to placement of reinforcing steel, anchoring devices, and embedded items.

Do not apply form release agent where concrete surfaces are indicated to receive
special finishes or applied coverings that are affected by agent. Soak inside surfaces of
untreated forms with clean water. Keep surfaces coated prior to placement of concrete.

Reuse and Coating of Forms: Thoroughly clean forms and reapply form coating before
each reuse. For exposed work, do not reuse forms with damaged faces or edges. Apply
form coating to forms in accordance with manufacturer’s specifications. Do not coat
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forms for concrete indicated to receive “scored finish”. Apply form coatings before
placing reinforcing steel.

3.4 FORMWORK TOLERANCES
A. Construct formwork to maintain tolerances required by ACI 117.
B. Camber slabs and beams in accordance with ACI 301.

3.5 FIELD QUALITY CONTROL

A. Inspect erected formwork, shoring, and bracing to ensure that work is in accordance
with formwork design, and to verify that supports, fastenings, wedges, ties, and items
are secure.

B. Formwork that has been previously used shall be repaired and the edges resealed

before it is erected. Formwork that has deteriorated to an extent such that is will not
product the specified finish shall not be reused.

C. Formwork shall not have any splits, cracks or other defects. The faces and edges of
formwork shall be clean and formwork faces shall be free of projecting nails.

D. Retighten forms immediately before, during, or after concrete placement as may be
required to eliminate leaks.

3.6 REMOVAL OF FORMS

A. Non-supporting forms (sides of beams, walls, columns, and similar parts of work)
may be removed after cumulatively curing at not less than 50 degrees F for 24 hours
from time of concrete placement if:

1. Concrete is sufficiently hard so as not to sustain damage by form removal
operations.
2. Curing protection operations are maintained.

B. Elevated Structural Slabs or Beams: In accordance with ACI 318/318R, Chapter 6, and
at such time as concrete has reached compressive strength equal to 80 percent of
specified 28-day compressive strength as determined by test cylinders.

C. Wood formwork shall be removed in a manner that allows the contractor to reuse the
forms on the project site or for another application. Damaged formwork shall be
properly recycled. Disposal of wood forms in solid waste containers will not be
permitted.

END OF SECTION 03 10 00
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SECTION 03 11 00
CONCRETE FORMING

PART 4  GENERAL

4.1 SECTION INCLUDES

Layout of formwork
Formwork Construction
Embedded items in concrete
Form release materials
Removal of forms

Field quality control

Detection of movement

A

Re-use of forms
4.2 RELATED SECTIONS

A. The following is a list of Specifications which may be related to this section:
1. Section 03 33 00 — Architectural Concrete
2. Section 03 35 00 — Concrete Finishing

4.3 REFERENCES

A. The following is a list of standards which were referenced in this section:
1. American Concrete Institute (ACI):
a. ACI 117: Standard Specifications for Tolerances for Concrete Construction
and Materials.
b. ACI 301: Standard Specifications for Structural Concrete
c. ACI 318: Building Code Requirements for Structural Concrete
d. ACI347: Formwork for Concrete

4.4 SUBMITTALS

A. General:
1. Alternate form system configurations require preparation by a licensed
Professional Engineer and submittal to Engineer for review and approval.

4.5 QUALITY ASSURANCE

A. Formwork Standards: Unless otherwise indicated, design, construct, erect, maintain,
and remove forms and related structures for concrete work in accordance with
applicable requirements of ACI 301, ACI 318, and ACI 347.

1. Architectural Concrete: Forms for architectural concrete shall be designed and
constructed in accordance with ACI 301.

2. Deflection: Where dead and live loads on forms will be more than 20 percent
greater than the weight of the concrete, provide framing lumber of required
strength, and comply with ACI 301 and ACI 347 for design of framing members.
Deflection shall be kept within the herein specified tolerances.

U.S. Department of Energy Solar Decathlon 2013 Page - 32



e CHAMELEON HOUSE

3. Concrete Mix Design: Design of formwork shall be coordinated with the concrete
mix design, as specified in Section 03 05 15 — Portland Cement Concrete, so that
form materials, form surfaces, and formwork strength will produce the desired
concrete tolerances and finishes.

B. Formwork Surface Materials: Provide material and work quality which will produce
clean and uniform finished surfaces within the allowable tolerances specified and
which will conform with the following requirements:

1. Concrete Finished Flooring: Provide material and work quality that will produce
clean, smooth, and uniform concrete surfaces. Refer to Section 03 35 00 —
Concrete Finishing and ACI 301 for requirements.

C. Chamfered Corners: All external corners shall be chamfered, unless otherwise
indicated.
D. Removal Features: Design formwork to be readily removable without impact, shock,

and damage to concrete surfaces and adjacent materials.

E. Tolerances for Formed Surfaces: For buildings and similar structures, comply with the
requirements of ACI 301, as applicable. For those items of work or parts of the
structure not covered by ACI 301, comply with requirements of ACI 117, as
applicable. Coordinate with the requirements specified in Section 03 30 00 — Cast-In-
Place Concrete.

1. The class of surface for offset between adjacent pieces of formwork facing material
shall be Class A for surfaces permanently exposed to public view and Class C for
surfaces that will be permanently concealed, unless otherwise specified.

4.6 DELIVERY, STORAGE, AND HANDLING

A. Storage: Store form panels to prevent war-page. Protect panels from damage and
contamination which could adversely affect concrete.

B. Handling: Lift form panels by methods that will protect panels from damage and
distortion.

4.7  JOB CONDITIONS

A. Allow sufficient time between erection of forms and placing of concrete for the various
trades to properly install concrete reinforcement, embedded items, sleeves, and
blockouts.

B. Do not apply superimposed loads to the structure until concrete has developed its

specified 28-day compressive strength.
PART 5 PRODUCTS
5.1 MATERIALS

A. Lumber: Boards and framing lumber shall be that of Standard Grade lumber.

1. Boards: Provide either Construction or Standard Grade Boards. Use dressed side of
lumber for surface in contact with the concrete and provide boards with dressed
or tongue-and-groove edges to provide tight joints to prevent mortar leakage.

2. Framing Lumber:
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a. Light Framing: Provide either Construction or Standard Grade Boards for
Light Framing, dressed or rough. Where loads are not a factor, “Utility” Light
Framing will be acceptable.

b. Where wall is present there will be no need for framing due to the wall acting
as the fame to hold the concrete while it is being placed.

B. Formliners for Exposed and Architectural Concrete: Manufactured to produce
finished concrete of design, configuration, and surface texture as specified in Section
03 33 00 - Architectural Concrete. Formliners shall be continuous, one piece. No
horizontal joints shall be acceptable unless the applicable height exceeds the available
formliner hight. Provide formliners with inherent form-release surface. Formliners
may be manufactured for single-use or multi-use service as appropriate.

C. Leakage Control Materials: Provide materials capable of producing flush, watertight,
and nonabsorbent surfaces and joints, and compatible with forming material and
concrete ingredients. Seal form edges with joining material or sealant placed in the
joint in such a way that neither a fin nor groove is made in the face of the cast
concrete.

D. Form Release Agent: Commercial formulation, silicone-free form-release agent,
designed for use on all types of forms, which will not bond with, strain, nor adversely
affect concrete surfaces, and which will not impair subsequent treatment of concrete
surfaces requiring bond or adhesion nor impede wetting of surfaces which will be
cured with water, steam, or curing compounds.

E. Plugged Cone Form Ties: Rod type, with ends or end fasteners which can be removed
without spalling the concrete and which leave a hole equal in depth to the required
reinforcement clearance. Form ties shall be of a design in which the hole left by the
removed end or fastener is easily filled to match the surface of the hardened concrete.
Provide removable cones 1-1/4 inches in diameter by 1-1/2 inches deep.

F. Joint Strips: Preformed strips for reveals, rustications, and similar joints fabricated of
wood.

52 FABRICATION

A. Formwork — General: Fabricate forms in accordance with approved Shop Drawings.
Maintain forms clean, smooth, and free form imperfections and distortion. Fabrictate
forms from architectural concrete in accordance with applicable requirements of ACI
301.

B. Joints:

1. Arrange form panels in symmetrical patterns conforming to general lines of the
structure.

2. Unless otherwise indicated, orient panels on vertical surfaces with long dimension
horizontal, and make horizontal joints level and continuous.

3. Align form panels on each side of the panel joint with fasteners common to both
panels, and in manner which will result in a continuous, unbroken concrete plane
surface.

C. Steel Forms: Use material which is clean, smooth, and free from warps, bends, kinks,
rust, cracks, and matter which may stain concrete. Fabricate panels in accordance
with approved Shop Drawings. Deflection between form supports from concrete
placement shall not exceed 1/240 of the span length.
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PART 6 EXECUTION
6.1 LAYOUT OF FORMWORK

A. Locate and stake out all forms and establish all lines, levels, and elevations.
6.2 CONSTRUCTION

A. Formwork:

1. Construct formwork in accordance with the approved Shop Drawings and in a
manner that will produce finished concrete surfaces conforming to indicated
design and within specified tolerances. Formwork for concrete not exposed to
view in the finished work may be constructed of any material that will adequately
support the weight of the concrete.

2. Make joints and seams mortar-tight. Install leakage control materials in
accordance with the manufacturer’s installation instructions and in a manner that
will maintain a smooth continuity of plane between abutting form panels and
which will resist displacement by concreting operations.

3. Maintain forms clean and free from indentations and war-page. Do not use rust-
stained steel surfaces for forms in contact with concrete. Do not sandblast steel
form surfaces to remove rust or mill scale; remove these imperfections by
grinding.

4. Brace temporary closures to prevent war-page or displacement and set tightly
against forms in a manner that will prevent loss of concrete mortar.

5. Support joints with extra studs or girts, and in a manner that will ensure true,
square intersections.

6. Assemble forms in a manner that will facilitate their removal without damage to
the concrete.

7. Construct molding shapes, recesses, and projections with smooth finish materials
and install in forms with sealed joints.

8. Provide camber in formwork, as required, to compensate for deflections caused by
weight and pressures of fresh concrete and construction loads and as otherwise
indicated. Provide camber strips to compensate for deflections due to permanent
loads and long term deflections due to shrinkage and creep as required.

9. Provide construction openings in forms where required for concrete pour pockets,
vibrator access holes, and inspection openings to aid in proper placement and
consolidation of concrete, and close up openings during placement of concrete as
applicable.

10. Provide inspection and cleanout openings in forms at bottom of walls and
columns and elsewhere as required. Do not close cleanouts until inspected and
accepted by the Engineer just before placing concrete.

11. Drill air escape holes in bottom members of block out.

B. Edge Forms and Screeds for Slabs: Set edge forms or bulkheads and intermediate
screeds for slabs to obtain required elevations and contours in the finished slab
surface. Support screeds substantially without penetrating waterproof membranes and
vapor barriers.

C. Corner Treatment: Form chamfers with % inch on each leg, unless otherwise
indicated, and accurately shape and surface in a manner which will produce uniformly
straight lines and edge joints and which will prevent mortar runs. Extend terminal
edges to limits and chamfer strips at changes in direction.
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D. Construction Joints:

1. Locate joints as indicated. Support forms for joints in concrete so as to rigidly
maintain their positions during placement, vibration, and curing of concrete.
Install keys in all joints.

2. Locate and install construction joints, for which locations are not indicated, so as
not to impair strength and appearance of the structure and indicate such joints on
Shop Drawings. Locations of construction joints require approval of Engineer.

3. Position joints perpendicular to longitudinal axis of pier, beam, or slab as the case
may be.

E. Load Supports: Formwork loads shall be carried only by structural elements that are
supported directly by the footings.

6.3 EMBEDDED ITEMS IN CONCRETE

A. Welded Wire Mesh:
1. Reinforcing will be that of Grade 60 Steel.
2. Will be only in use to strengthen against shrinkage and temperature. Not to
reinforce for carrying very large heavy loads.

6.4 FORM RELEASE MATERIAL

A. Coat form contact surfaces with approved form release material before reinforcement
is placed. Do not allow excess form release material to accumulate in the forms or to
come into contact with surfaces that are required to be bonded to fresh concrete such
as concrete reinforcement and embedded items. Apply form release material in
compliance with manufacturer’s application instructions.

B. Coat steel forms with non-staining, rust-preventive form release material or otherwise
protect against rusting.

C. Apply form release material to bolts and rods that are to be removed or that are to be
free to move.

6.5 REMOVAL OF FORMS

A. Remove forms by methods which will not injure, mar, gouge, or chip concrete
surfaces, overstress concrete members, or distort formwork. Use air pressure or other
approved methods. Do not pry against concrete. Cut off nails flush. Leave surfaces
clean and unblemished.

1. Where early form removal is not necessary and will not impact the Contactor’s
schedule, leave forms in place at least 72 hours, unless otherwise approved by the
Engineer.

B. When repair of surface defects or finishing is required at an early age, forms may be
removed as soon as the concrete has hardened sufficiently to resist damage from
removal operations and its own weight.

1. Concrete work that is damaged by removal operations shall be repaired as
specified in Section 03 35 00 - Concrete Finishing. Where exposed surfaces are
damaged beyond acceptable repairing measures, the damaged concrete shall be
removed and replaced with new concrete.

C. Forms and shoring in the formwork used to support the weight of all structural
members shall remain in place until the concrete has reached adequate strength and
stiffness to support itself. Forms shall not be removed before the concrete has reached
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a minimum of 70 percent of indicated design compressive strength, unless otherwise
approved in writing by the Engineer.

D. When shores and other vertical supports are so arranged that the non-load-carrying
form-facing material may be removed without loosening or disturbing the shores and
supports, the facing material may be removed at an earlier age provided the concrete
surfaces are not damaged by such earlier removal.

E. Plan reshoring operations in a manner that will ensure that areas of new construction
will not be required to support their own weight. Reshoring shall be in place before
shoring is removed. During reshoring, do not permit live loads on new construction.
Do not locate reshores in a manner and location that will over stress members or
induce tensile stresses where reinforcing bars have not been provided.

F. When removal of formwork or reshoring is based on the concrete reaching a specified
strength, the concrete shall be presumed to have reached its strength when test
cylinders, field cured along with the concrete they represent, have reached the
strength specified for removal of formwork or reshoring. Except for the field curing
and age at test, the cylinders shall be molded and tested as specified in Section 03 05
00 — Common Work Results of Concrete.

6.6 FIELD QUALITY CONTROL

A. Before placing concrete, check lines and grades of erected formwork for correctness.
Make corrections or adjustments to ensure proper size and location of concrete
members and stability of forming systems.

B. While placing concrete, provide quality control to assure that formwork and related
supports have not been displaced, that loss of cement paste through joints is
prevented and that completed work will be within specified tolerances.

C. During form removal, verify that architectural features meet the form and texture
requirements of the samples approved by the Engineer.

6.7 DETECTION OF MOVEMENT

A. Check movement using methods, such as plumb lines and survey equipment to detect
movement of formwork during concrete placement.

6.8 RE-USE OF FORMS

A. 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. Remove such
material from the site. Apply form release coating as specified for new formwork.

B. Align and secure joints in a manner that will preclude offsets. Do not use patched
forms for exposed concrete surfaces.

END OF SECTION 03 11 00
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SECTION 03 15 00

CONCRETE ACCESSORIES
PART 1 GENERAL
1.1 SECTION INCLUDES
A. Joint Fillers
B. Joint Sealing Compound
C. Elastomeric Joint Seals
D. Plastic Pads, Spacers, and Fillers
1.2 RELATED SECTIONS
A. The following is a list of SPECIFICATIONS which may be related to this section:

1. Section 03 10 00 — Concrete Forming and Accessories
2. Section 03 11 00 — Concrete Forming

1.3 REFERENCES

A. The following is a list of standards which were referenced in this section:
1. ASTM C272: Test Method for Water Absorption of Core Materials for Structural

Sandwich Constructions

ASTM C578: Specification for Rigid, Cellular Polystyrene Thermal Insulation

ASTM C920: Specification for Elastomeric Joint Sealant

ASTM D994: Specification for Preformed Expansion Joint Filler for Concrete

(Bituminous Type)

ASTM D1190: Specification for Concrete Joint Sealer, Hot-Applied Elastic Type

ASTM D1621: Test Method for Compressive Properties of Rigid Cellular Plastics

ASTM D1622: Test Method for Apparent Density of Rigid Cellular Plastics

ASTM D1751: Specification for Preformed Expansion Joint Filler for Concrete

Paving and Structural Construction (Nonextruding and Resilient Bituminous

Types)

9. ASTM D2628: Specification for Preformed Polychloroprene Elastomeric Joint Seals
for Concrete Pavements

10. ASTM D3405: Specification for Joint Sealants, Hot-Applied, for Concrete and
Asphalt Pavements

11. ASTM D3406: Specification for Joint Sealant, Hot-Applied, Elastomeric-Type, for
Portland Cement Concrete Pavements

12. ASTM D3542: Specification for Preformed Polychloroprene Elastomeric Joint Seals
for Bridges

13. ASTM E84: Test Method for Surface Burning Characteristics of Building Materials

el

e

1.4 SUBMITTALS

A. General: Refer to Section 01 33 00 - Submittal Procedures, and Section 01 33 23 —
Shop Drawings, Product Data, and Samples, for submittal requirements and
procedures.

B. Shop Drawings: Submit drawings showing locations of all joints to be filled and
sealed.
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C. Product Data: Submit manufacturers' product data of joint fillers, sealing compounds,
elastomeric joint seals, and plastic materials, verifying compliance with specified
requirements.

D. Samples: Submit 12-inch long sample of joint filler and elastomeric joint seals and one

pint can of sealing compound.
PART 2 PRODUCTS
2.1 MATERIALS

A. Joint Filler: Premolded, of sizes and thickness indicated, conforming to ASTM D994
or ASTM D1751, as applicable.
1. For structural joints and joints subject to movement, provide elastomeric joint
seals conforming to ASTM D2628 or ASTM D3542, as applicable.

B. Joint Sealing Compound: Concrete joint sealant, conforming to ASTM C920 (Type S
or M, Class 25, Use T), ASTM D1190, ASTM D3405, or ASTM D3406, as applicable,
for sealing of expansion (isolation) and contraction (control) joints in slabs and at
junctions of slabs and vertical surfaces.

1. For asphalt pavements, provide ASTM D3405 sealant only. For concrete
pavements and roadways, provide ASTM C920 or ASTM D3406 sealant.

2. Color of joint sealant shall be as selected by the Engineer from manufacturer's
standards.

C. Elastomeric Joint Seals: Preformed solid or multi-web design, virgin crystallization-
resistant polychloroprene (neoprene) conforming with ASTM D2628 or ASTM D3542,
as applicable. Seals shall be designed to function in a compressed installation mode.

1. Lubricant Adhesive: ASTM D2628 or ASTM D3542, as applicable.

D. Plastic Pads, Spacers, and Fillers: Extruded closed-cell polystyrene rigid board meeting

requirements of ASTM C578, Type V, with the following physical properties:

1. Minimum weight and density when tested in accordance with ASTM D1622: 3.0
pounds per cubic foot.

2. Minimum compressive strength when tested in accordance with ASTM D1621:
100 pounds per square inch.

3. Maximum water absorption when tested in accordance with ASTM C272: 0.10
percent by volume.

4. Maximum allowable flame spread when tested in accordance with ASTM E84: 10
flame spread index (UBC Class ).

PART 3 EXECUTION
3.1 EXAMINATION

A. Verify that joint surfaces are dry to the extent necessary for successful sealant
application and long service life as recommended by the sealant manufacturer.

B. Verify also that ambient and concrete-surface temperatures and humidity are within
the ranges recommended by the manufacturer for successful sealant application.

3.2 PREPARATION
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A. Thoroughly clean joints free of dirt, debris, dust, and laitance.

B. Prime joint surfaces, where required, as recommended by the manufacturer of the
joint sealing compound or elastomeric joint seal, as applicable.

C. Mix multi-component sealing compound as recommended by the manufacturer.
3.3 INSTALLATION

A. Installation/Application Requirements: Joint fillers and sealing compounds shall be
installed in accordance with the respective manufacturers' installation and application
instructions. Comply also with ASTM D1190, ASTM D3405, Appendix XI., and ASTM
D3406, Appendix XI., for application of sealants, as applicable. Coordinate the
placement of joint fillers and securing them in position with the work of Section 03 11
00 - Concrete Formwork.

B. Expansion (Isolation) Joints:
1. Provide premolded joint filler to full depth of slabs, less 1/2 inch. Install joint filler

with top edge 1/2 inch below the surface, and tool adjacent concrete edges to a

1/4-inch radius.

Use steel pins to hold material in place during placing and floating of concrete.

3. Finished joints shall be tight and leak-proof.

4. After a minimum of 28 days after slabs have been placed and finished, fill
expansion joints with joint sealing compound to 1/8 inch below surface of slabs.
No traffic shall be permitted to travel over sealed joints until sealing compound
has properly cured.

g

C. Contraction (Control) Joints: Saw-cut contraction joints and weakened plane joints
shall be filled with joint sealing compound in areas and locations indicated. Joints
shall be filled and tooled flush to within 1/16 inch of the slab surface.

D. Roadway and Bridge: Provide elastomeric joint seals as applicable to the conditions.
Install as indicated and in accordance with the manufacturer's installation instructions

and recommendations.

E. Plastic Pads, Spacers, and Fillers: Install as indicated over or against clean surfaces.
Apply adhesive where required to hold material in place.

END OF SECTION 03 15 00
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SECTION 03 30 00
CAST-IN-PLACE CONCRETE

PART 2 GENERAL

2.1 SECTION INCLUDES

Expansion and contraction joints

A. Conveying and placing concrete
B. Placement under water

C. Consolidation

D. Construction joints

E.

F.

Curing and protection
2.2 RELATED SECTIONS
A. Portland cement concrete specified in Section 03 05 15 — Portland Cement Concrete.

B. Finishing and curing of formed and unformed concrete surfaces, including repair and
patching of surface defects, are specified in Section 03 35 00 — Concrete Finishing.

2.3 REFERENCES

A. American Concrete Institute (ACI):
1. ACI 116R: Cement and Concrete Terminology
2. ACI 117: Standard Specification for Tolerances for Concrete Construction and
Materials
3. ACI 302.1R: Guide for Concrete Floor and Slab Construction
4. ACI 303.1: Standard Specification for Cast-In-Place Architectural Concrete
5. ACI 304R: Guide for Measuring, Mixing, Transporting, and Placing Concrete
6. ACI 304.2R: Placing Concrete by Pumping Methods
7. ACI 305R: Hot Weather Concreting
8. ACI 306.1: Standard Specification for Cold Weather Concreting
9. ACI 308: Standard Practice for Curing Concrete
10. ACI 309R: Guide for Consolidation of Concrete

B. American Society for Testing and Materials (ASTM):
1. ASTM C31: Standard Practice of Making and Curing Concrete Test Specimens in
the Field
2. ASTM (C94: Specification for Ready-Mix Concrete
3. ASTM C881: Specification for Epoxy-Resin-Base Bonding Systems for Concrete

2.4 SUBMITTALS
A. Shop Drawings

B. Records and Reports: Report the location in the finished work of each mix design, and
the start and completion times of placement of each batch of concrete placed for each
date concrete is placed.

2.5 QUALITY ASSURANCE
s
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A. Tolerances:
1. Concrete Tolerances: Comply with the requirements of ACI 117 as applicable.
Coordinate with the requirements specified in Section 03 11 00 — Concrete
Forming.
2. Tolerances for Slabs and Flatwork: Comply with the requirements specified in
Secion 03 35 00 —Concrete Finishing.

B. Architectural Concrete: Where concrete is indicated as architectural concrete exposed
to public view, such concrete shall be produced in accordance with applicable
requirements of ACI 303.1.

C. Site Mock-Ups:

1. Construct site mock-ups for all architectural concrete work and formed concrete
that will be exposed to the public in the finished work, not less than 4 feet by 6
feet in surface area, for review and acceptance by the Engineer, before starting the
placement of concrete.

2. Approved site mock-ups shall set the standard for the various architectural
concrete features, formed finishes, and colors of the concrete. Provide as many
mock-ups as required to show all the different features and formed surfaces of the
concrete.

D. Cold Joints: Cold joints in concrete will not be permitted unless planned and treated
properly as construction joints.

E. Monitoring of Formwork: Provide monitoring of forms and embedded items to detect
movement, or forms and embedded items out-of —alignment, from pressure of
concrete placement.

2.6 ENVIRONMENTAL REQUIREMENTS

A. Delivering and placing of concrete in hot weather and cold weather shall conform
with applicable requirements of ACI 305R and ACI 306.1 and Section 03 05 15 —
Portland Cement Concrete.

B. Do not place concrete when the rate of evaporation of surface moisture from concrete
exceeds 0.2 pounds per square foot per hour as indicated in Figure 2.1.5 of ACI 305R.

C. Do not place concrete in, or adjacent to, any structure where piles are required until
all piles in the structure have been driven or installed.

PART 3 PRODUCTS

3.1 MATERIALS

A. Formwork: Refer to Section 03 11 00 — Concrete Forming, for requirements.

B. Joint Fillers and Sealers: Refer to Section 03 15 00 — Concrete Accessories, for
requirements.

C. Waterstops: Refer to Section 03 15 13 — Waterstops, for requirements.

D. Reinforceing Steel: Refer to Section 03 20 00 — Concrete Reinforcing, for
requirements.

E. Portland Cement Concrete: Refer to Section 03 05 15 — Portland Cement Concrete, for

mix designs and other requirements.
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F. Concrete Curing Materials: Refer to Section 03 35 00 — Concrete Finishing, for
requirements.

PART 3 EXECUTION
3.1 EXAMINATION

A. Inspect forms, earth bearing surfaces, reinforcement, and embedded items, and obtain
the Engineer’s written approval before placing concrete. Complete and sign a pour
card on the form supplied by the Engineer. The Engineer shall countersign the card
prior to commencing the pour.

3.2 PREPARATION

A. Place concrete under the observation of the Engineer and with the Contractor’s
Quality Control Representative present to document requirements and results of the
placement.

B. Whenever possible, place concrete during normal working hours. When concrete —

placement schedules require concrete placement at times other than normal working
hours, ensure that the Engineer is notified and is present at the time of placement.

C. Do not place concrete until conditions and facilities for the storage, handing, and
transportation of concrete test specimens are in compliance with the requirements of
ASTM C31 and Section 03 05 15 — Portland Cement Concrete, and are approved by
the Engineer.

33 TRANSPORTING

A. Concrete shall be central-mixed concrete from a central batch plant, transported to
the jobsite in a truck mixer, in accordance with the requirements specified in Section
03 05 15 — Portland Cement Concrete, and ASTM C94.

B. Transport concrete to the jobsite in a manner that will assure efficient delivery of
concrete to the point of placement without adversely altering specified properties with
regard to water-cement ratio, slump, air entrainment, and homogeneity.

3.4 CONVEYING AND PLACING

A. Placement Standards: Conveying and placing of concrete shall conform with
applicable requirements of ACI 302.1R and ACI 304R.

B. Handling and Depositing

1. Concrete placing equipment shall have sufficient capacity to provide a placement
rate that will preclude cold joints and shall deposit the concrete without
segregation or loss of ingredients.

2. Concrete placement, once started, shall be carried on as a continuous operation
until the section of approved size and shape is completed.

3. Concrete shall be handled as rapidly as practicable from the mixer to the place of
final deposit by methods that prevent the separation or loss of ingredients.
Concrete shall be deposited, as nearly as practicable, in its final horizontal
position to avoid redistribution or flowing.

4. Concrete shall not be dropped freely where reinforcing will cause segregation, nor
shall it be dropped freely more than 5 feet. Concrete shall be deposited to
maintain a plastic surface approximately horizontal.
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5. Concrete that has partially hardened shall not be deposited in the work. The
discharge of concrete shall be started not later than 60 minutes after the
introduction of mixing water. Placing of concrete shall be completed within 90
minutes after the first introduction of water into the mix.

C. Pumping:

1. Concrete may be placed by pumping if the maximum slump can be maintained
and if accepted in writing by the Engineer for the location proposed.

2. Placing concrete by pumping methods shall conform with applicable requirements
of ACI 304R and ACI 304.2R.

3. Equipment for pumping shall be of such size and design as to ensure a continuous
flow of concrete at the delivery end without separation of materials. Concrete
from end of hose shall have a free fall of less than 5 feet. Pump hoses shall be
supported on horses or similar devices so that reinforcement or post-tensioning
ducts or tendons are not moved from their original position.

4. The concrete mix shall be designed to the same requirements as specified in
Section 03 05 15 — Portland Cement Concrete, and may be altered for placement
purposes with the prior approval of the Engineer.

3.5 CONSOLIDATION

A. Concrete shall be thoroughly consolidated and compacted by mechanical vibration
during placement in accordance with the requirements of ACI 309R.

B. The Engineer will inspect concrete placement to confirm that proper placing methods
are being employed, and that special techniques are being used in congested areas and
around obstructions such as pipes and other embedded items. Check installation of
embedded items for correct location and orientation during concrete placement.

C. Conduct vibration in a systematic manner by competent, skilled, and experienced
workers, with regularly maintained vibrators, and with sufficient back-up unites at the
jobsite. Use the largest and most powerful vibrator that can be effectively operated in
the given work, with a minimum frequency of 8,000 vibrations or impulses per
minute, and of sufficient amplitude to effectively consolidate the concrete.

D. Insert and withdraw the vibrator vertically at uniform spacing over the entire area of
the placement. Space the distance between insertions such that “spheres of influence”
of each insertion overlap.

E. Conduct vibration so as to produce concrete that is of uniform texture and
appearance, free of honeycombing, air and rock pockets, streaking, cold joints, and
visible lift lines.

3.6 CONSTRUCTION JOINTS
A. Construction joints will be permitted only where indicated or approved by the
Engineer.
B. Provide and prepare construction joints and install waterstops in accordance with the
applicable requirements of ACI 304R and as specified in Section 03 11 00 — Concrete
Forming.
C. Make construction joints straight and as inconspicuous as possible, and in exact

horizontal alignment with the structure.
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D. Use approved key, at least 1-1/2 inches in depth, at joints unless otherwise indicated
or approved by the Engineer.

E. Thoroughly clean the surface of the concrete at construction joints and remove
laitance, loose or defective concrete, coatings, sand, sealing compound and other
foreign material. Prepare surfaces of joints by sandblasting or other approved methods
to remove laitance and expose aggregate uniformly.

F. Immediately before new concrete is placed, wet the joint surfaces and remove standing
water. To allow for shrinkage, do not place new concrete against the hardened
concrete side of a construction joint for a minimum of 72 hours.

Retighten forms and dampen concrete surfaces before concrete placing is continued.

Allow at least 72 hours to elapse before continuing concrete placement at a
construction joint. Approval for accelerating the minimum time elapsing between
adjacent placements will be based on tests and methods that confirm that a minimum
moisture loss at a relatively constant temperature will be maintained for the period as
necessary to control the heat of hydration and hardening of concrete and to prevent
shrinkage and thermal cracking.

3.7 CURING AND PROTECTION

A. Curing of concrete shall conform with applicable requirements of ACI 308, except
that the curing duration shall be a minimum period of ten days. HVFAC shall be
cured a minimum of 28 days including an initial 10 days of moist curing. Curing with
earth, sand, sawdust, straw and hay will not be permitted.

B. Keep concrete in a moist condition form the time it is placed until it has cured for at
least ten days. Keep forms damp and cool until removal forms.

C. Immediately upon removal of forms, exposed concrete surfaces shall be kept moist by
applying an approved curing compound or by covering with damp curing materials as
specified in Section 03 35 00 — Concrete Finishing.

D. Concrete shall not be permitted to dry during the curing period because of finishing
operations.

E. Finishing and curing of the slabs are specified in Section 03 35 00 — Concrete
Finishing.

F. Protect concrete from injurious action of the elements and defacement of any kind.

G. Protect concrete during the curing period from mechanical and physical stresses that

may be caused by heavy equipment movement, subjecting the concrete to load stress,
lead shock, or excessive vibration.

3.8 REPAIR OF SURFACE DEFECTS

A. Refer to Section 03 35 00 — Concrete Finishing, for requirements.

END OF SECTION 03 30 00
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SECTION 03 60 00

GROUTING
PART 1 GENERAL
1.1 SECTION INCLUDES
A. Information regarding grouting material and installation process
B. Quality insurance for architectural concrete
1.2 RELATED SECTIONS
A. The following is a list of specifications which may be related to this section:

Section 03 11 00 - Concrete Forming.
Section 03 15 00 - Construction Joints.
Section 03 35 00 - Concrete Finishing.
Section 03 63 00 - Epoxy Grouting.
Section 03 64 00 - Injection Grouting.

AR e

1.3 REFERENCES

A. The following is a list of standards which were reference in this section:
1. ASTM International (ASTM):
a. ASTM C33: Specification for Concrete Aggregates.
b. ASTM C78: Standard Test Method for Flexural Strength of Concrete (Using
Simple Beam with Third-Point Loading).
c. ASTM C109: Test Method for Compressive Strength of Hydraulic Cement
Mortars (Using 2-in. or [50-mm] Cube Specimens).
d. ASTM C469: Standard Test Method for Static Modulus of Elasticity and
Poisson’s
Ratio of Concrete in Compression.
ASTM C579: Test Methods for Compressive Strength of Chemical-Resistant
Mortars, Grouts, Monolithic Surfacings, and Polymer Concretes.
g. ASTM C666: Standard Test Method for Resistance of Concrete to Rapid
Freezing and Thawing.
h. ASTM (C882: Test Method for Bond Strength of Epoxy-Resin Systems Used
With Concrete By Slant Shear.
i. ASTM C1202: Standard Test Method for Electrical Indication of Concrete’s
Ability to Resist Chloride lon Penetration.

-0

1.4 SUBMITIALS

A. General:
1. Alternate form system configurations require preparation by a licensed
Professional Engineer and submittal to Engineer for review and approval.

1.5 QUALITY ASSURANCE

A. Qualifications:
1. Grout Testing Laboratory:
a. Independent testing laboratory employed for design and testing of grout
materials and mixes shall comply with testing laboratory requirements in
Section 03 30 00, Cast-in-Place Concrete and other applicable requirements in
the Contract Documents.
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2. Manufacturer: Shall have a minimum of five years’ experience of producing
products substantially similar to that required and shall be able to submit
documentation of at least five satisfactory installations that have been in successful
operation for at least five years each.

3. Manufacturer's Field Service Technician: When required, provide services of
manufacturer's full-time employee, factory-trained in handling, use, and installing
the products required, with at least five years of experience in field applications of
the products required.

B. Trial Batch:

1. Each grout fill and construction joint grout mix proportion and design shall be
verified by laboratory trial batch or field experience methods. Comply with ACI
211.1 and submit to Engineer a report with the following data:

Complete identification of aggregate source of supply.

Tests of aggregates for compliance with specified requirements.

Scale weight of each aggregate.

Absorbed water in each aggregate.

Brand, type, and composition of cement.

Brand, type, and amount of each admixture.

Amounts of water used in trial mixes.

Proportions of each material per cubic yard.

Unit weight and yield per cubic yard of trial mixtures.

Measured slump.

Measured air content.

Compressive strength developed at seven days and 28 days, from not less than

three test specimens cast for each seven-day and 28-day test, and for each

design mix.

2. Laboratory Trial Batches: When laboratory trial batches are used to select grout
proportions, prepare test specimens and conduct strength tests as specified in ACI
301.

3. Field Experience Method: When field experience methods are used to select grout
proportions, establish proportions as specified in ACI 301.

—ETI R TR e A0 o

1.6 DELIVERY, STORAGE, AND HANDLING

A. Cement based mortar shall be delivered and stored in manufacturer’s packaging until
it is ready to be mixed and placed. Mortar bags shall be stored off the ground and
protected from water and all other substances that may penetrate packaging.

PART 2 PRODUCTS

2.1 MATERIALS

A. General: Materials for grouts (other than non-shrink grouts) shall be in accordance
with Section 03 30 00, Cast-In-Place Concrete, except as otherwise specified in this
Section.

B. Grout Fill:

1. Grout fill shall be comprised of cement, fine aggregate, coarse aggregate, water,
and admixtures proportioned and mixed in accordance with this Section.
a. Minimum Compressive Strength: 4,000 psi at 28 days.
b. Maximum Water-Cement Ratio: 0.45 by weight.
c. Coarse Aggregate: ASTM C33/C33M, No. 8 size.
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d. Fine Aggregate: ASTM C33/C33M, approximately 60 percent by weight of
total aggregate.

e. Air Content: Seven percent (plus or minus one percent).

Minimum Cement Content: 564 pounds per cubic yard.

g. Slump for grout fill shall be adjusted to match placing and finishing
conditions, and shall not exceed four inches.

-~

C. Construction Joint Grout:

1. Construction joint grout shall be comprised of cement, fine aggregate, coarse
aggregate, water, and admixtures proportioned with similar cementitious
characteristics as Class “A” concrete specified in Section 03 30 00, Cast-In-Place
Concrete. Mix design shall result in grout that is flowable with high mortar
content. Mix requirements are:

Minimum Compressive Strength: 4,500 psi at 28 days.

Maximum Water-Cement Ratio: 0.42 by weight.

Coarse Aggregate: ASTM C33/C33M, No. 8 size.

Fine Aggregate: ASTM C33/C33M, approximately 60 percent by weight of
total aggregate.

e. Air Content: Seven percent (plus or minus one percent).

f.  Minimum Cement Content: 752 pounds per cubic yard.

g. Slump for Construction Joint Grout: Seven inches (plus or minute one inch).

ao oo

PART 3 EXECUTION

INSTALLATION

A. Preparation:

1. Thoroughly clean the roughened surface and any exposed reinforcement of rust,
dirt, loose chips, and dust. Maintain substrate in a saturated, surface-dry
condition.

2. Where applicable, coat exposed reinforcing steel with EMACO P22 reinforcing
steel bar protection coating prior to patching

B. Mixing: Comply with mortar manufacturer’s recommendations for water quantity.
Mechanically mix with a slow speed drill (four hundred to six hundred [400 to600]
rpm) and Jiffler-type paddle. Pour approximately ninety percent (90%) of the mix
water into the mixing container; then add the bagged material while continuing to
mix. Add remaining water as needed. Mix time shall not exceed five (5) minutes.

C. Application:
1. Apply bonding adhesive such as Concresive Liquid LPL or Concresive Standard
Liquid.
2. Place and finish with trowel or screed. In hot, windy, or dry conditions, where
rapid surface evaporation may occur, apply evaporation reducer.

D. Curing: Apply Masterkure 200 W curing compound in accordance with label
instructions.

FIELD QUALITY CONTROL

A. Field Tests:

1. When prescribed in the drawings or by the specifications, length change test
specimens will be taken during construction fron the first placement of each type
of mortar, and at intervals thereafter as selected to ensure continued compliance
with these specifications.
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2. When required, length change tests and fabrication of specimens for cement-based
mortor shall be performed as specified in ASTM C1012 at intervals during
construction as selected. A set of three (3) specimens will be made for testing at
seven (7) and twenty eight (28) days.

B. Quality Control Testing During Construction:
1. Grout Fill: Perform sampling and testing for field quality control during grout fill
placing as follows:
a. Sampling Fresh Grout Fill: ASTM C172.
b. Slump: ASTM C143; one test for each load of grout at point of discharge.
c. Air Content: ASTM C231; one sample for every two grout loads at point of
discharge, and when a change in the grout is observed.
d. Compression Test Specimens:
1) Inaccordance with ASTM C109/C109M; make one set of compression
cubes for each 50 cubic yards of grout, or fraction thereof, of each mix
design placed each day. Each set shall be four standard cubes, unless
otherwise directed by Engineer.

C. Evaluation of Field Quality Control Tests:

1. Do not use grout, delivered to final point of placement, having slump or total air
content that does not comply with the Contract Documents.

2. Compressive strength tests for laboratory-cured cubes will be acceptable if
averages of all sets of three consecutive compressive strength test results equal or
exceed the required 28-day design compressive strength of the associated type of
grout.

3. If the compressive strength tests do not comply with the requirements in the
Contract Documents, the grout represented by such tests will be considered
defective and shall be removed and replaced, or subject to other action required by
Engineer, at Contractor's expense.

END OF SECTION 03 60 00
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SECTION 03 63 00
EPOXY GROUTING

PART 1 GENERAL
1.1 SECTION INCLUDES
A. Surface preparation.

B. Application of a three-component multi-purpose epoxy grout.

1.2 RELATED SECTIONS

A. Section 03 10 00 — Concrete Forming and Accessories
B. Section 03 30 00 — Cast-in-Place Concrete.
C. Section 03 60 00— Grouting

1.3 REFERENCES

A. The following is a list of standards which were referenced in this section:
1. ASTM International (ASTM):

a. ASTM (882 : Standard Test Method for Bond Strength of Epoxy-Resin
Systems Used With Concrete by Slant Shear.

b. ASTM D570: Standard Test Method for Water Absorption of Plastics.

c. ASTM D695: Standard Test Method for Compressive Properties of Rigid
Plastics.

d. ASTM D790: Standard Test Methods for Flexural Properties of Unreinforced
and Reinforced Plastics and Electrical Insulating Materials.

1.4 QUALITY ASSURANCE

A. Team will provide the proper equipment, manpower, and supervision at the jobsite to
install the epoxy grout in compliance with the project plans and specifications.

B. Installation will be carried out by members of the team. There will be an adequate
number of members helping with the application of the epoxy grout.

1.5 SUBMITTALS

A. Comply with Section 01 33 00 - Submittal Procedures.

B. Submit manufacturer's product data and application instructions.
1.6 DELIVERY, STORAGE, AND HANDLING

A. Deliver materials to site in manufacturer's original, unopened containers and
packaging, with labels clearly identifying product name and manufacturer.

B. Store materials in a clean, dry area in accordance with manufacturer's instructions.
C. Condition materials to 60-85° F (15°C-30°C) for at least 24 hours prior to mixing.
D. Keep product from freezing.
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E. Protect materials during handling and application to prevent damage or
contamination.

F. Mix complete units only.

G. Do not add water to the epoxy grout.

PART 2 PRODUCTS
2.1 MATERIALS

A. Performance Based Specification: Epoxy grout shall be a three component moisture-
insensitive kit consisting of an epoxy resin, activator and selected graded premixed
aggregates and possess the following characteristics:

Compressive Strength, ASTM D695:
a. 1 day: 8,000 psi (55 MPa)
b. 3 days: 11,000 psi (75MPa)
c. 7 days: 13,000 psi (89 MPa)
2. Flexural Strength, ASTM D790
a. 7 days: 4,065 psi (28.05 MPa)
3. Water Absorption, ASTM D570
a. 24 hours: 0.09%
4. Bond Strength, ASTM C882
a. 7 day bond strength to concrete: 4,034 psi (27.84 MPa).

PART 3 EXECUTION
3.1 EXAMINATION

A. Examine surfaces to receive epoxy grout. Notify Architect or Engineer if surfaces are
not acceptable. Do not begin surface preparation or application until unacceptable
conditions have been corrected.

3.2 SURFACE PREPARATION
A. Mechanically abrade all concrete to a sound surface.

B. Ensure all surfaces are free of standing water and completely clean of dirt, rust, curing
compounds, grease, oil, paint and unsound materials.

C. Vacuum or blow dust away with oil-free, compressed air.

33 FORMING

A. Seal all forms to prevent leakage.
B. Coat forms with wax or cover with polyethylene to prevent grout adhesion.
C. Construct forms to allow a 50 mm (2") minimum head on the pouring side and

material to rise slightly above the underside of the base on other sides.
3.4 MIXNG

A. Condition all components to 60-85° F (15°C-30°C) for 24 hours prior to use.
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B. Premix epoxy resin and activator separately to an even consistency prior to combining
components.

C. Mechanically mix at slow speed (600-900rpm) using a drill and Jiffy Blade or drum
mixer for three minutes or until completely mixed.

Scrape sides of the container to ensure complete blending of the components.
Ensure mixed product is uniform grey color with no streaks.
Steadily add aggregate while continuing to mix.

Continue mixing for 3-5 minutes upon completion of adding the aggregate.

Lo momg

Mix only the amount of epoxy that can be applied within the product's pot life.

—

Ensure mixed product is uniform grey color with no streaks.

3.5 APPLICATION

A. Pour the prepared grout into the forms from 1 or 2 sides to avoid air entrapment.
B Maintain a liquid head to ensure complete contact with the base plate.

C. Ensure a minimum 1" (25.4 mm) minimum grout head is maintained.

D Place enough material to allow the grout to rise slightly above the underside of the

base plate.
3.6 CURING

A. Maintain an ambient temperature between 50 - 90° F (10 - 32° C) until the grout has
cured completely.

END OF SECTION 03 63 00
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SECTION 03 64 00
INJECTION GROUTING

PART 1 GENERAL
1.1 RELATED SECTIONS

A. The following is a list of Specifications which may be related to this section:
1. Section 03 60 00 — Grouting
2. Section 03 63 00 — Epoxy Grouting

1.2 REFERENCES

A. The following is a list of standards which may be referenced in this section:
1. American Association of State Highway and Transportation Officials (AASHTO):
T237, Standard Method of Test for Testing Epoxy Resin Adhesive.
2. American National Standards Institute (ANSI).
3. ASTM International (ASTM):
a. ASTM (C882: Standard Specification for Test Method for Bond Strength of
Epoxy-Resin System Used with Concrete by Slant Shear.
b. ASTM D570: Standard Test Method for Water Absorption of Plastics.
c. ASTM D638: Standard Test Method for Tensile Properties of Plastics.
d. ASTM D648: Standard Test Method for Deflection Temperature of Plastics
under Flexural Load in the Edgewise Position.
e. ASTM D695: Standard Test Method for Compressive Properties of Rigid
Plastics.
f.  ASTM D790: Standard Test Methods for Flexural Properties of
Unreinforced and Reinforced Plastics and Electrical Insulating Materials.

1.3 SUBMITTALS

A. Action submittals:
1. Physical and chemical properties for epoxy adhesives.
2. Technical data for metering, mixing, and injection equipment.

1.4 QUALITY ASSURANCE

A. Codes and Regulatory Agencies. Perform all work in compliance with all federal, state,
and local codes and regulatory agencies.

B. Comply with provisions of the following standards:
1. ASTM - American Society for Testing and Materials.
2. NSF — National Sanitation Foundation.

1.5 DELIVERY, STORAGE, AND HANDLING

A. Material must be brought to the job site in unopened containers and clearly marked
by manufacturer with the following information:
1. Manufacturer’s name.
2. Product name and lot number.
3. ANSI Hazard Classification.
4. ANSI Recommended Precautions for handling.
5. Mix ratio by volume.

1.6 JOB CONDITIONS
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A. Coordinate concrete work with all other trades to prevent delays, errors, or omissions.
PART 2 PRODUCTS

2.1 MATERIALS

A. The grouting material shall be a hydrophobic polyurethane liquid with catalyst
developed to stop highly active leaks. The grout shall be non-toxic after curing. The
polyurethane liquid shall react with water to foam and expand to form a flexible,
tough, gasket that stops water. The catalyst is added to the grout to determine the
reaction time with the water.

B. Packers are required for injection. Packers for injection shall be supplied from the
manufacturer.

C. Hoses must be moisture impermeable and are required for use where grout material is
being pumped.

D. Expansion Joint Backer Rod: The expansion joint backer rod shall be cross linked

open cell polyurethane foam with a rectangular or circular cross section as
manufactured. The cross section of the cross linked open cell polyurethane foam shall
be a minimum of 150% of the width of the joint as measured between the cleaned
concrete surfaces.

E. Surface Sealant: The surface sealant for the expansion joints shall be a silicone joint
compound.

PART 3 EXECUTION

3.1 PREPARATION

A. Free any loose mater, dirt, oil, grease, and other contaminants from the application
site.

B. Clean the area in accordance with manufacturer’s instructions.

C. Do not use acids and corrosives for cleaning, unless neutralized prior to injection.

3.2 EXAMINATION

A. Equipment
1. Demonstrate equipment’s ability to pump and dispense the grout at sufficient
pressures to fully seal all size joints and cracks. Use proper grouting equipment
designed for the application of the specified materials.
2. Demonstrate that pumping equipment can maintain this pressure for five minutes
with no leaks or drop in pressure.
3. Pumps
a. Electric or air powered with interlocks providing positive ratio control of
proportions for the two components at nozzle.
b. Primary injection pumps for each material of different mix ratio, including a
standby backup pump of similar ratio.
c. Capable of immediate compensation for changes in resins.
d. Do not use batch mix pumps.
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4. Automatic Shutoff Control: Provide sensors on both Component A and B
reservoirs for stopping machine automatically when one component is being
pumped to mixing head.

5. Proportioning Ratio Tolerance: Maintain epoxy adhesive manufacturer’s
prescribed mix ratio within a tolerance of plus or minus five percent by volume at
discharge pressure up to 160 psi.

33 INSTALLATION

A. Injection: Use procedure in accordance with manufacturer’s written instructions and,

in general, include the following steps as needed for the injection grouting.

1. Store grout at a minimum of 70 degrees F.

2. Start injection into each crack at lowest elevation entry port.

3. Continue injection at first port until grout begins to flow out of port at next
highest elevation.

4. Plug first port and start injection at second port until adhesive flows from next
port.

5. Inject entire crack with same sequence.

B. Cleanup
1. After injection grout has cured, remove excess polyurethane group from side of
wall.

END OF SECTION 03 64 00
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SECTION 05 10 00
STRUCTURAL METAL FRAMING

PART 1 GENERAL
1.1 SUMMARY

A. This Section includes:
1. Structural Steel

1.2 SUBMITTALS

A. Product Data

1. Recycled Content
a. Percentage of recycled material, pre-consumer and post-consumer
b. Value of content

2. Local/Regional Materials
a. Source Location
b. Manufacturing Location
c. Value of components

B. Certifications and Registrations
1. Environmental Management Systems: show evidence of EMS for the
manufacturer’s provision of material for work.
2. Chain of Custody Certification: Submit manufacturer’s certification that no open
hearth furnaces were used in the manufacturing of any provided steel.
a. Bill of Lading, CO2 emissions certificate, or energy efficiency certificate
b. Include process of energy efficient methods or Participation in CO2
Breakthrough Program.

1.3 QUALITY ASSURANCE

A. Toxicity/IEQ
1. Carbon Dioxide Emissions: not to exceed 1.6 tons per ton of crude steel produced.

PART 2 PRODUCTS
2.1 MATERIALS

A. Structural Steel
1. Up to 80 % Recycled Content

2.2 FACTORY FINISHING
A. Finishing System
1. Toxicity

2. Anti-corrosive paint
3. Comply with GS11

PART 3 EXECUTION
3.1 SITE ENVIRONMENTAL PROCEDURES
A. Project will be handled according to local codes
END OF SECTION 05 10 00
e
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SECTION 05 12 00
STRUCTURAL STEEL FRAMING

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections
1. Section 04 40 00 “Cold-Formed Metal Framing”

1.2 REFERENCE STANDARDS

A. American Institute of Steel Construction (AISC), Steel Construction Manual, 14"
Edition.

B. Minimum Design Loads for Buildings and other Structures, ASCE 7-10.

C. Cold-Formed Steel Design, 14" Edition.

D. “Specifications for Structural Joints Using ASTM Rated Bolts” approved by The

Research Council on Structural Connections.

1.3 SUBMITTALS

A. Shop Drawings
1. Drawings depicting all erection and shop details, including cuts, connections,
holes, splices, fasteners, welds, and other connection and fabrication details.
2. All welds, necessary in both shop and field.
3. Indicate all exposed surface and edge preparation.
4. Indicate special tolerances, erection and additional connection requirements.

1.4 PRODUCT HANDLING
A. Structural Steel should be stored at project site above ground on skids or other
supports, and covered if possible.
B. All other material shall be stored in a weather-tight and dry place, until ready for use.

PART 2 PRODUCTS

2.1 MATERIAL

A. Structural shapes and plates must meet ASTM A36. Hollow structural shapes shall
meet ASTM A53.
B. Provide products with an average recycled content of steel products that is not less

than 25 percent.

C. Tie Back Anchors:
1. Manufacture according to structural drawings.
2. Tested and Certified according to OSHA requirements for fall prevention system.
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2.2 FABRICATION

A. Fabricate structural steel in accordance with AISC 16.1.
B. Fabricate and assemble in shop as much as possible.
C. High strength bolts: install according to RCSC'’s “specification for Structural Joints

using ASTM A325 bolts” for type of bolt and type of joint specified.
PART 3 EXECUTION

3.1 EXAMINATION

A. Examine all structural steel for warping, gouges and other imperfections prior to
erecting.
B. Do not proceed with installation until unsatisfactory conditions have been corrected.

Installation constitutes acceptance of existing conditions and responsibility for
satisfactory performance.

3.02 EXECUTION

A. Erect structural steel in accordance with the AISC specifications and additional
requirements of this section.

B. Erection Tolerances: Maintain erection tolerances of structural steel within AISC 303-
05.
C. Field Assembly:

1. Structural steel frames shall be accurately assembled to the lines and elevations
indicated in the drawings within specified erection tolerances.

2. The various members forming parts of a complete frame or structure after being
assembled shall be aligned and adjusted accurately before being fastened.

3. Fastening of splices of compression members shall be done after the abutting
surfaces have been brought completely into contact.

4. Bearing surfaces and surfaces which will be in permanent contact shall be cleaned
before members are assembled.

33 QUALITY CONTROL

A. Testing: Field bolted connections will be subjected to testing and inspection. Qualified
independent testing and inspection agency will perform field tests and report results.

B. Remove and replace work where test results indicate that it does not comply with
specified requirements.

C. Additional testing will be performed where necessary to determine compliance of
replaced or additional work.

END OF SECTION 05 12 00
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SECTION 05 14 13
ARCHITECTURALLY EXPOSED STRUCTURAL ALUMINUM FRAMING

PART 1 GENERAL

1.01 SUMMARY
A. Photovoltaic Roof Rack System
B. Photovoltaic Roof Rack Footing

1.02 RELATED SECTIONS

A. Section 07 53 00 “Elastomeric Membrane Roofing”
B. Section 07 65 00 “Flexible Flashing”
C. Section 26 31 00 “Photovoltaic Collector”.

1.03 QUALITY ASSURANCE

A. Installer responsibilities:
1. Inquire and comply with all local and state building codes that apply to
installation.

2. Consult with engineer to inspect and determine that all roofs, rafters, trusses and
all structure supports the solar array and live load conditions.

PART 2 PRODUCTS
2.01 MANUFACTURES
A. Ten K Solar
2.02 MATERIALS
A. Ten K Solar mounting system
2.03  ASSESSORIES
A. High-Strength Bolts, Nuts, and washers.
PART 3 EXECUTION
3.01 INSTALLATION
A. Follow all installation directions provided by manufacturers.
B. Align and adjust various members forming part of complete frame or structure before
permanently fastening. Before assembly, clean bearing surfaces and other surfaces that

will be in permanent contact with the members. Perform necessary adjustments to
compensate for discrepancies in elevations and alignment.

C. All roofing penetrations shall be done to ensure minimal chance of weathering
penetration.

U.S. Department of Energy Solar Decathlon 2013 Page - 60



MISSOURI S&1

S C HAMEELEON HOUSE s

END OF SECTION 05 14 13
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SECTION 05 40 00
COLD-FORMED METAL FRAMING

PART 1 GENERAL

1.1

1.2

1.3

1.4

1.5

SECTION INCLUDES

A.

B.

C.

Steel Framing Members
Screws

Bolts

RELATED SECTIONS

A. Metal framing of 20, 22, and 25 gage metal studs and joists and metal ceiling
suspension systems are specified in Section 09 22 00 — Supports for Plaster and
Gypsum Board.

REFERENCES

A. American Iron and Steel Institute (AISI):

1. AISI SG-673: Specification for the Design of Cold-Formed Steel Structural
Members
B. American Society for Testing and Materials (ASTM):
1. ASTM A570: Specification for Steel, Sheet and Strip, Carbon, Hot-Rolled, A570M
Structural Quality
2. ASTM A611: Specification for Steel, Sheet, Carbon, Cold-Rolled, Structural
Quality
C. Steel Structures Painting Council (SSPC):
1. SSPC-PA 1: Shop, Field, and Maintenance Painting.

SUBMITTALS

A. General: Refer to Section 01 33 00 — Submittals, and Section 01 33 23 — Shop
Drawings, Product Data, and Samples, for submittal requirements and procedures.

B. Shop Drawings: Submit detailed shop drawings of steel studs and joists, showing
grade, size, and thickness of framing members, layout of framing, installation details,
and methods of anchorage and attachment. Indicate strapping, bracing, splices,
bridging, and accessories as required for proper installation.

C. Product Data: Submit manufacturer’s product data of the framing members, along

with applicable accessories.

DELIVERY AND STORAGE

A.

Protect metal framing members from corrosion and damage. Deliver to site in
manufacturer’s unopened containers or bundles, fully identified by type, size, and
grade. Store off the ground in a dry ventilated space.

PART 2 PRODUCTS

2.1

MATERIALS
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A. Steel: Steel for light gage structural framing, studs, tracks, joists, bridging, sills and
headers, shall not conform with ASTM A570/A570M, minimum Grade 33, or ASTM
A611, minimum Grade C, with a minimum yield point of 33,000 psi. Light gage
structural framing shall conform with applicable requirements of AISI SG-673.
Framing members and accessories shall be delivered to the job with manufacturer’s
standard over-dried coat of corrosion-inhibitive metal primer.

B. Framing Members:

1. Studs: “C” studs or standard channel studs of sizes indicated. Studs shall be 12
gage steel. Studs shall be unpunched where required to be bolted.

2. Tracks: Unpunched channels, of same size, type, and gage as studs, for floor and
ceiling tracks.

3. Joists: Punched channel joists of sizes indicated. Joists shall be 16 gage steel as
indicated. Short lengths may be 18 gage steel. Joists shall be unpunched where
required to be bolted. Provide joists for floors, ceilings, and soffits as indicated.

4. Heavier Members: Where studs or joists are required to be heavier steel because of
long lengths or heavy loads, provide 12 or 14 gage components as indicated or
required.

C. Screws: Self-drilling, self-tapping hardened steel screws manufactured specifically for
the purposes and capable of penetrating 12 gage or heavier sheet steel of structural
quality. Provide screws with corrosion-inhibitive coating.

D. Bolts: % -inch diameter steel bolts provide connection for building. These stated bolts
do not provide structural load transfer.

PART 3 EXECUTION
3.1 INSTALLATION

A. Install steel studs and joists as indicated and in accordance with the approved
submittals and the manufacturer’s installation instructions by skilled installers
experienced in the type of work involved.

B. Provide bridging for studs and joists in accordance with the framing manufacturer’s
instructions.
C. Erection technique shall result in plumb and straight walls and level ceilings and

soffits with no waves or buckles or unevenness at joints.
3.2 FIELD PAINTING

A. After erection and installation, spot paint and touch up all field bolts, field welds, and
abrasions to the shop coat in accordance with SSPC-PA 1. Shop, Field, and
Maintenance Painting. Clean surfaces for paint adherence and as required to prevent
corrosion. Provide same paint as was used for shop painting.

END OF SECTION 05 40 00
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SECTION 05 50 00
METAL FABRICATIONS

PART 1 GENERAL
1.1 SUMMARY
A. Related Sections:
1. Section 01 53 00 “Temporary Foundations”
2. Section 06 10 00 “Rough Carpentry”

3. Section 06 60 00 “Plastic Fabrications”
4. Section 08 43 13 “Aluminum-Framed Storefronts”

1.2 SUBMITTALS
A. Submit shop drawings indicating all shop and erection details including cuts,

connections, holes, threaded fasteners, welds, connections to adjacent construction,
elevations, etc.

B. Shop Drawings shall at least meet all applicable codes and regulations.

C. No Fabrication shall commence until shop drawings are approved.

1.3 AGENCY STANDARDS

A. Comply with applicable portions of the standards set by The American Society for
Testing Materials (ASTM).

PART 2 PRODUCTS
2.1 GENERAL
A. All materials shall be new and shall conform to the following requirements, latest
edition:
1. Structural Steel Shapes: as per ASTM A992
2. Steel Plates, channels, and angles: as per ASTM A36.

B. Fastenings shall be indicated in drawings and specifications.

2.2 CONNECTION PLATE AT DECK FOOTINGS

A. Fabricated per drawings.

B. Steel to be 12-gauge and galvanized.

2.3 PLATE AT BASE OF RAMP

A. Fabricated per drawings.
B. 1/8" Aluminum Diamond Plate
C. Connect to ramp with Sierra Pacific %4” x 0.40” x 18” continuous hinge.
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2.4 AWNING SUPPORT
A. Fabricated per drawings.
B. All steel to be galvanized.
PART 3 EXECUTION
3.1 INSTALLATION, GENERAL
A. All work performed as per standard practices of AISC

B. Provide all bolts, anchors, screws, shop and field connections, and miscellaneous
fasteners required to make installation complete.

C. Wherever dissimilar metals come into contact, neoprene washers, spacers, gaskets or
other approved materials shall be inserted between them to provide insulation against
electrolytic action.

D. The fabricator shall verify all dimensions of work. Measurements of adjoining work
shall be obtained so that work shall fit closely to space provided.

F. Do not field cut or alter structural members.
G. At exposed steel components, grind welds smooth and flush prior to finishing.

END OF SECTION 05 50 00
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SECTION 08 35 13
ACCORDION FOLDING GLASS DOORS

PART 1 GENERAL
1.1 SUMMARY
A. Section Includes
1. Interior Folding Door Track

2. Interior Folding Door Hardware

B. Related Sections
1. Section 08 80 00

PART 2 PRODUCTS
2.1 FOLDING DOOR TRACK
A. Multi-Slide Door System: TS-83 Thermally Broken
1. Four multi-sliding doors
2. Glass Thickness: 8mm
2.2 FOLDING DOOR HARDWARE
A. Model: Allegro
B. Finish: Polished Chrome
PART 3 EXECUTION

3.1 INSTALLATION

A. Set doors level, plumb, and true to line, without warp or rack of frames and panels.
Provide proper support and anchor securely in place.

B. Separate aluminum and other corrodible surfaces from sources of corrosion or
electrolytic action at points of contact with other materials.

C. Clean aluminum surfaces and glass immediately after installing folding glass door
system. Remove nonpermanent labels from glass surfaces.

D. Installation should follow the manufacturer’s instructions.

END OF SECTION 08 35 13
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SECTION 08 42 00
ALUMINUM FRAMED ENTRANCES

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes
1. Wood Door Frame
2. Fiberglass entry door

1.2 SECTION REQUIREMENTS

A. Entrance performance Requirements:

1. Air Infiltration: For single acting offset pivot of butt hung entrances in the closed
and locked position, the test specimen shall be tested in accordance with ASTM E
283 at a pressure differential of 6.24 pst (300 Pa) for single doors. A single 3'0” x
7°0” entrance door and frame shall not exceed 0.5 cfm per square foot.

2. Structural: Corner strength shall be tested per the Pella dual moment load test
procedure and certified by an independent testing laboratory to ensure weld
compliance and corner integrity.

3. Thermal performance: computer simulation testing shall be in accordance with
NFRC 100/200/500 and AAMA 507-03.

1.3 SUBMITTALS

A. General:
1. Prepare, review, and submit specified submittals in accordance with the
“Conditions of the Contract” and Submittals Sections.

1.4 WARRANTY

A. Manufacturer’s Warranty: Submit for owner’s acceptance, manufacturer’s standard
warranty.
1. Warranty period: Two (2) years from date of sale or refund the original purchase
price to client.

PART 2 PRODUCTS
2.1 MANUFACTURES

A. Manufacturers:
1. Therma-Tru Doors

2.2 MATERIALS

A. Wood Frame
1. Aluminum Clad Coating

B. Fiberglass Entry Door
1. Smooth Star
2. Finish: Smooth fiberglass in Real Red
3. Glass: Low-E non-decorative glass
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PART 3 EXECUTION
3.1 HANDLING
A. Handling and Unloading
1. Observe manufacturers recommendations and handle accordingly to prevent
breakage or damage
2. Do not allow door to move during transportation
3.2 INSTALLATION

A. Install according to manufacturer’s recommendation to avoid any damages.

END OF SECTION 08 42 00
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SECTION 08 53 13

VINYL WINDOWS
PART 1 GENERAL
1.1 SCOPE OF WORK
A. Furnish and install vinyl windows as shown in drawings and as per specifications

stipulated in this section.
B. Factory-installed glass and glazing.

1.2 RELATED SECTIONS

A. Section 07 90 00 — “Joint Protection.”
B. Section 08 41 00 — “Entrances and Storefronts.”
C. Section 08 70 00 — “Hardware."

1.3 REFERENCES

A. AAMA - American Architectural Manufacturers Association:
1. AAMA/WDMA/CSA 101/1.S.2/A440-08 "North American Fenestration
Standard/Specification for Windows, Doors, and Skylights"
2. AAMA/WDMA/CSA 101/1.S.2/A440-05 "Standard/Specification for Windows,
Doors, and Unit Skylights"
3. AAMA 502-08 - Voluntary Specification for Field Testing of Newly Installed
Fenestration Products.
AAMA 611-98 - Voluntary Specification for Anodized Architectural Aluminum
AAMA 701/702-04 - Voluntary Specification for Pile Weatherstripping and
Replaceable Fenestration Weatherseals.
AAMA 800-07 - Voluntary Specifications and Test Methods for Sealants.
AAMA 902-07 - Voluntary Specification for Sash Balances.
AAMA 910-93 - Voluntary Life Cycle' Specifications and Test Methods for
Architectural Grade Windows and Sliding Glass Doors.
9. AAMA 1503-98 - Voluntary Test Method for Thermal Transmittance and
Condensation Resistance of Windows, Doors, and Glazed Wall Sections.
10. AAMA 2603-02 - Voluntary Specification, Performance Requirements and Test
Procedures for Pigmented Organic Coatings on Aluminum Extrusions and Panels.
11. AAMA 2604-05 - Voluntary Specification, Performance Requirements and Test
Procedures for High Performance Organic Coatings on Aluminum Extrusions and
Panels.
12. AAMA 2605-05 - Voluntary Specification, Performance Requirements and Test
Procedures for Superior Performing Organic Coatings on Aluminum Extrusions
and Panels.

vk

© N

B. ASTM — American Society for Testing and Materials:
1. ASTM E 283-04 - Standard Test Method for Determining Rate of Air Leakage
Through Exterior Windows, Curtain Walls, and Doors Under Specified Pressure
Differences Across the Specimen.

U.S. Department of Energy Solar Decathlon 2013 Page - 70



e CHAMELEON HOUSE

2. ASTM E 330-02 - Standard Test Method for Structural Performance of Exterior
Windows, Doors, Skylights, and Curtain Walls by Uniform Static Air Pressure
Difference.

3. ASTM E 331-00 - Standard Test Method for Water Penetration of Exterior
Windows, Skylights, Doors, and Curtain Walls by Uniform Static Air Pressure
Difference.

4. ASTM E 547-00 - Standard Test Method for Water Penetration of Exterior
Windows, Skylights, Doors, and Curtain Walls by Cyclic Static Air Pressure
Differential.

5. ASTM F 588; 1997 - Standard Test Methods for Measuring the Forced Entry
Resistance of Window Assemblies, Excluding Glazing Impact.

6. ASTM E 2190-02 - Standard Specification for Insulating Glass Unit Performance
and Evaluation.

C. NFRC - National Fenestration Rating Council.
1. NFRC 100-04 - Procedure for Determining Fenestration Product U Factors.
2. NFRC 102-04 - Procedure for Measuring the Steady-State Thermal Transmittance
of Fenestration Systems.
3. NFRC 500-04 - Procedure for Determining Fenestration Product Condensation
Resistance Values.

D. IGCC - Insulating Glass Certification Council.

E. SGCC - Safety Glazing Certification Council.
1. Z97.1-04 American National Standard for Safety Glazing Materials used in
Buildings - Safety Performance Specifications and Methods of Test.
2. 16 CFR 1201 Consumer Product Safety Commission Safety Standard for
Architectural Glazing Materials - codified at Title 16, Part 1201 of the Code of
Federal Regulations.

F. ANSI Z97.1 - American National Standard For Safety Glazing Materials Used in
Buildings - Safety Performance Specifications and Methods of Test/Consumer
Products Safety Commission CPSC 16 CFR 1201.

G. LEED: The Leadership in Energy & Environmental Design; U.S. Green Building
Council (USGBCQC).

1.4 SUBMITTALS
A. Submit administrative requirements under provisions of Section 01 30 00.

B. Product Data: Manufacturer's data sheets on each product to be used, including;:
1. Preparation instructions and recommendations.
2. Storage and handling requirements and recommendations.
3. Installation methods.

C. Shop Drawings:
1. Elevation for each style window specified indicating its size, glazing type,
mounting type and design.
2. Manufacturer's head, jamb and sill details and section views for each window type
specified.

D. Schedules:
I ———
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1. Provide a window schedule indicating the type, size, color, and operation of each
unit specified. Coordinate with window mark types found in the Contract
Drawings.

E. Selection Samples: For each finish product specified, two complete sets of color chips
representing manufacturer's full range of available colors and patterns.

F. Verification Samples: For each finish product specified, samples may be subsequently
installed on the project.

G. Test Reports: Submit certified independent testing agency reports indicating window
units meet or exceed specified performance requirements.

1.5 SYSTEM DESCRIPTION
A. Operation: FIXED

B. Construction: 3 1/4” frame depth. Wall thickness: 0.0807/0.080” frame/sill. Factory
finished VY Vinyl frame and sash members with integral structural polyurethane
thermal break.

C. Glazing: 1” insulating glass; set on double-sided adhesive glazing foam tape on the
frame glazing leg, and secured in the interior with snap-in glazing beads and bulb
gaskets.

1.6 WEATHERSTRIPPING:
A. Compression type bulb gasket on the interior glazing bead.
1.7 PERFORMANCE REQUIREMENTS

A. Air, Water and Structural Performance Requirements: When tested in accordance with
cited test procedures, windows shall meet or exceed the following performance
criteria, as well as those indicated in AAMA 101 and 101/1.5.2/A440-08 for
performance grade of unit specified unless otherwise noted herein.

1. Air Test Performance Requirements:

a. Performance: Air infiltration maximum 0.10 cfm per square foot at 6.2 psf
pressure differential when tested in accordance with ASTM E283 for sliding
sealed products.

2. Water Test Performance Requirements:

a. No uncontrolled water leakage at 12 psf static pressure differential when

tested in accordance with ASTM E331 and ASTM E547.
3. Structural Test Performance Requirements:

a. Uniform Load Deflection Test

1) No deflection of any unsupported span L of test unit (framing rails,
muntins, mullions, etc.) in excess of 1/150 at both a positive and negative
load of design test pressure when tested in accordance with ASTM E330.

2) Structural reinforcing that is not standard on units being furnished is not
allowed.

b. Uniform Load Structural Test:

1) Unit to be tested at 1.5 x design test pressure, both positive and negative,
acting normal to plane of wall in accordance with ASTM E330.
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2) No glass breakage; permanent damage to fasteners, hardware parts, or
anchors; damage to make windows inoperable; or permanent deformation
of any main frame or ventilator member in excess of 0.2% of its clear span.

B. Forced Entry Resistance Test: ASTM F 588, type and grade as indicated for each
product.
C. Thermal Performance Requirements

1. Perform thermal computer simulation in accordance with the configuration
specified in NFRC 100.

2. Computed Thermal Transmittance (U-Value) shall not exceed 0.2 BTU/hr/sq.ft./°F
for the whole window assembly.

1.8 QUALITY ASSURANCE

A. Manufacturer Qualifications: All windows specified in this section shall be supplied by
a manufacturer which has been fabricating/manufacturing commercial grade
aluminum windows of similar quality and performance for a minimum of ten (10)
years.

B. Installer Qualifications: All products listed in this section are to be installed by a single
installer with a minimum of five (5) years demonstrated experience in installing
windows of the same type and scope as specified, preferably AAMA certified installers.

C. Provide test reports from AAMA accredited laboratory certifying that window units
are found to be in compliance with AAMA/WDMA/CSA 101/1.S.2/A440-08 and
performance standards listed above.

1. Test reports shall be accompanied by the window manufacturer's letter of
certification stating that the tested window meets or exceeds criteria for the
appropriate AAMA/WDMA/CSA 101/1.S.2/A440 test.

1.9 DELIVERY, STORAGE, AND HANDLING

A. Store products in manufacturer's unopened packaging until ready for installation in
accordance with manufacturer's recommendations.

B. Protect units against damage from the elements, construction activities and other
hazards before, during, and after installation.

1.10 PROJECT CONDITIONS
A. Maintain environmental conditions (temperature, humidity, and ventilation) within
limits recommended by manufacturer for optimum results. Do not install products
under environmental conditions outside manufacturer's absolute limits.
1.11  WARRANTY
A. Refer to Crystal Window & Door Systems, Ltd. standard warranty.

B. Optional Extended Warranty (contact your Crystal sales representative).

PART 2 PRODUCTS
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2.1 MANUFACTURER

A. Acceptable Manufacturer: Crystal Window & Door Systems, Ltd., located at 31-10
Whitestone Expressway, Flushing, NY 11354; Tel: 718. 961.7300; Tel: 800. 472.9988;
Fax: 718.460.4594; Web: www.crystalwindows.com

B. Requests for substitutions will be considered in accordance with provisions of Section
01 60 00.

2.2 VINYL

A. VY Vinyl:

1. All vinyl extrusions shall be rigid 100% virgin PVC. The frame, mullion, sash rails
shall have a main wall thickness of 0.075”. Frame section shall have seven tubular
hollows for strength and thermal efficiency. Sash profiles shall contain ten tubular
hollows.

2.3 THERMAL BARRIER

A. Structural Thermal Barrier:
1. Structural thermal barrier shall consist of poured-in-place polyurethane polymer
that shall transfer shear during bending and provide composite action between
frame components.

B. Non Structural Thermal Barriers:

1. Non structural thermal barriers are used only in conjunction with structural
thermal barriers. The purpose of non structural thermal barriers is to enhance
thermal performance of the primary structural thermal barriers (polyamide struts)
by inhibiting heat transfer through thermal radiation and convection. Non
structural thermal barriers shall not be used as primary load carrying members.

2. Rigid non structural thermal barriers shall be constructed of extruded
polyvinylchloride (PVC).

2.4 GLASS

A. Glazing Materials:

1. Vertical Glazing: For glass surfaces sloped 15 degrees or less from vertical. Design
glass to resist design wind pressure based on glass type factors for short-duration
load.

2. Thickness: Where glass thickness is indicated, it is a minimum. Provide glass lites
in thicknesses as needed to comply with requirements indicated.

3. Strength: Where float glass is indicated, provide annealed float glass. Where fully
tempered glass is indicated, provide Kind FT heat-treated float glass.

4. Thermal and Optical Performance Properties: Provide glass with performance
properties specified, as indicated in manufacturer's published test data, based on
procedures indicated.

a. U-Factors: Total-glazing values, according to NFRC 100 and based on LBL's
WINDOW 5.2 computer program, expressed as BTU/sq.ft x h x deg F (W/sq.
m x K).

b. Solar Heat-Gain Coefficient and Visible Transmittance: Center-of-glazing
values, according to NFRC 200 and based on LBL's WINDOW 5.2 computer
program.

c. Visible Reflectance: Center-of-glazing values, according to NFRC 300.
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A. Insulating Glass Units:

1. Factory-assemble units consisting of sealed lites of glass separated by a PPG
Intercept Spacer system consisting of a one-piece, metallic, U-channel design that
creates an effective thermal barrier to help reduce conducted heat loss through the
window.

2. Insulating glass units shall be sealed with an integral desiccant matrix and a butyl
sealant extruded around the entire perimeter of the spacer to achieve a seal. The
sealant applied is to be Dual Seal Equivalent (DSE). Interspace to be filled with air
or argon gas as required by thermal computer simulation.

3. Insulating Glass Types: Low-E coated, insulating glass units.

a. Overall Unit Thickness: 23.625”
Thickness of Each Glass Lite: 3/32”, 1/8” or 1/4”.
Interspace Content: Air or Argon Gas.
Low-E Coating: Sputtered on second or third surface.
U-Value: 0.23
Solar Heat Gain Coefficient: 0.19
g. Provide safety glazing labeling, if necessary.

meoan o

2.5 WINDOW ACCESSORIES

B. Provide the following accessories as specified in the contract drawings. Finish to
match window frames or as selected by the Architect.
1. Wrap Around Panning
2. Preset Panning
3. Snap Trim/Clips
4. Expanders
5. Receptors
6. Subsills and Subsill Anchors.
7. Mullions and Mullion Covers.
8. Exterior Sills.
9. Interior Stools.
10. Muntins.

2.6 FINISHES

A. Conforming to AAMA 2604-05 specification, finish on all extruded aluminum shall
consist of zero or near-zero VOC, organic POWDER COAT with a baked on super-
durable thermosetting polyester resin, electro-statically applied on five-stage pre-
treated aluminum surface. Equivalent to 50% Kynar polyvinylidene fluoride liquid
paint finishes. Powder coat material to be as manufactured by Sherwin Williams or
PPG Powder Coatings.

B. Color to be selected from Manufacturer’s Standard Color Chart (or custom-matched as
required by project Architect/Owner).

2.7 INSECT SCREENS

A. Screen frames shall consist of tubular extruded aluminum profiles with finish to
match window frames.

B. Fiberglass mesh (18 X 16) with PVC spline.
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2.8

C. Steel components including attachment fasteners shall be 300 series stainless steel
except as noted.

D. Thermoplastic or thermo-set plastic caps, housings and other components shall be
injection-molded nylon, extruded PVC, or other suitable compound.

SEALENTS

A. Sealants shall comply with applicable provisions of AAMA 800 and/or Federal
Specifications FS-TT-001 and 002 Series.

B. Frame joinery sealants shall be suitable for application specified and as tested and
approved by window manufacturer.

PART 3 EXECUTION

3.1

3.2

33

3.4

3.5

3.6

EXAMINATION
A. Do not begin installation until substrates have been properly prepared.
B. If substrate preparation is the responsibility of another installer, notify Architect of

unsatisfactory preparation before proceeding.

PREPERATION
A. Clean surfaces thoroughly prior to installation.
B. Prepare surfaces using the methods recommended by the manufacturer for achieving

the best result for the substrate under the project conditions.
INSTALLATION
A. Install in accordance with manufacturer's instructions.
ANCHORAGE
A. Anchor window units and/or assemblies sufficiently to maintain permanent positions

when subjected to normal thermal movement, specified building movement and
specified wind loads.

PROTECTION

A. Protect installed products until completion of project.

B. Final operating adjustment shall be made after glazing work is complete. Operating
sash and ventilator shall operate smoothly and shall be weather tight when in locked
position.

C. Touch-up, repair or replace damaged products before Substantial Completion.

DISPOSAL OF DEBRIS
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A. Remove all garbage off site and legally dispose of existing windows and debris
generated from the installation of the new windows.

3.7 OPTIONAL FIELD TESTING

A. At the discretion and expense of Owner or Owner’s representative, perform on-site
testing of installed units in conformance with AAMA 502 - Voluntary Specification for
Field Testing of Windows and Sliding Glass Doors. Conduct air and water infiltration
testing with the window manufacturer, contractor, and owner present.

B. An AAMA accredited lab will be hired by the owner to perform the required testing.

3.8 ADJUSTMENT AND CLEAN UP

A. Adjust all products, sash, vents, and hardware after installation, as necessary to
provide proper operation and a weather tight installation.

B. Remove any labels and dirt from the window.

END OF SECTION 08 53 13
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SECTION 08 70 00
DOOR HARDWARE

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:
1. Door Hardware at exterior doors

B. Related Sections
1. Section 08 42 00 “Aluminum Framed Fiberglass Entrances”

1.2 WARRANTY

A. Manufacturer’s ten-year [10- year] limited warranty
PART 2 PRODUCTS
2.1 MATERIAL

A. Manufacturer
1. Schlage Century Satin Nickel Residential Single-Lock Door Handleset

B. Finish of Hardware to be as Follows:
1. Satin Nickel

2.2 KEYS AND KEYING
A. All locksets shall be keyed as directed by owner, as part of its sergeant master system.
B. Supply two (2) keys for each lock.
PART 3 EXECUTION
3.1 INSTALLATION
A. Install and adjust hardware so that:
1. Hinges function freely without binding or dragging
2. Locksets, latch sets and panic hardware function perfectly with bolts or pins

fitting perfectly into strikes

END OF SECTION 08 70 00
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SECTION 08 80 00

GLAZING
PART 1 GENERAL
1.1 SUMMARY
A. Section includes glazing for the following products and applications, including those

specified in other Sections where glazing requirements are specified be reference to
this Section:

1. Windows

2. Doors

1.2 SUBMITTALS
A. Submit labeled sample of glazing materials for approval, with complete specifications
1.3 QUALITY ASSURANCE

A. Comply with provisions of the consumer product safety standard for architectural
glazing materials (16 CRT 1201)

B. The glazier must examine the framing and glazing channel surfaces, backing,
removable stop design, and the conditions under which the glazing is to be performed,
and notify the contractor in writing of conditions detrimental to proper and timely
completion of the work. Do not proceed with glazing until unsatisfactory conditions
have been corrected in a manner acceptable to the glazer.

C. Environmental requirements: installation of glass products at ambient air temperature
below 40 degrees Fahrenheit is prohibited. Do not proceed with installation of liquid
sealants under adverse weather conditions, or when temperatures are below or above
manufacturer’s recommended limitations for installation.

D. Glazing contractor shall obtain compatibility and adhesions test reports from sealant
manufacturer. Indicating that glazing materials were tested for compatibility and
adhesions with glazing sealant, as well as other glazing materials including insulating
units.

1.4 WARRANTY

A. Provide manufacturer’s standard warranty for each glass product specified.
PART 2 PRODUCTS
2.1 GLASS PRODUCTS

A. Glass at Panda TS.83 Thermally Broken Multi-Slide Doors
1. Panda Windows & Doors - Glass

Clear LoE Tempered 1 3/8” insulated glass

Minimum %” single pane glass

Maximum 1 %2” hurricane insulated glass

Unique (blinds between) glass 1 %2” insulated glass

Options: Frosted, Tinted, Argon/Krypton filled.

cpo T
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f.  SDLs or TDLs may also be integrated

Glass at Exterior Wall Systems

1. AGC Flat Glass: Single Pane, tempered
a. Thickness: 9/16”
b. Coating: low-e at interior face

Glass at Exterior Doors
1. ACG Flat Glass: U4 Insulated Glass Unit, tempered
a. Acid etched

Glass at Interior Doors
1. ACG Flat Glass: single pane, tempered
a. Thickness: 8mm

PART 3 EXECUTION

3.1 STANDARDS AND PERFORMANCE

A.

Skilled glaziers shall set all glass in strict accordance with glass and frame
manufacturer’s printed instructions.

Watertight and airtight installation of each piece of glass is required, except as
otherwise shown. Each installation must withstand normal temperature changes, wind
loading, impact loading (for operating sash and doors) without failure of any kind,
including loss or breakage of glass, failure of sealants of gaskets to remain watertight
and airtight, deterioration of glazing materials and other defects in the work.

Protect glass from edge damage at all time during handling, installation and operation
of the building.

Glazing channel dimensions as shown are intended to provide for necessary minimum
bite on the glass, minimum edge clearance and adequate sealant thicknesses, with
reasonable tolerances. The glazier is responsible for providing correct glass size for
each opening, within the tolerances and necessary dimensions established.

Comply with combined recommendations of glass manufacturer and manufacturer of
sealants and other materials used in glazing, except where more stringent
requirements are shown or specified, and except where manufacturer’s technical
representative directs otherwise.

Comply with “glazing manual” by flat glass marketing association except as shown
and specified otherwise, and excepts as specifically recommended otherwise by the
manufacturers of the glass and glazing materials.

Inspect each piece of glass immediately before installation, and eliminate any, which
have observable edge damage or face imperfections.

Unify appearance of each series of lights by setting each piece to match others as
nearly as possible. Inspect each piece and set with pattern, draw and bow oriented in
the same direction as other pieces.
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Install insulating glass units to comply with recommendations by sealed insulating
glass manufacturers association, except as otherwise specifically indicated or
recommended by glass and sealant manufacturers.

3.2 PREPARATION FOR GLAZING

A.

G.

Verity that site conditions are acceptable for installation of the glass.

Verify openings for glazing are correctly sized and within tolerance.

Verity that a functioning weep system is present.

Verify that the minimum required face and edge clearances are being followed.
Clean the glazing channel, or other framing members to receive glass, immediately
before glazing. Remove coatings not firmly bonded to the substrate. Remove lacquer

from metal surfaces wherever elastomeric sealants are used.

Apply primer or sealer to joint surfaces wherever recommended by sealant
manufacturer.

Do not proceed with glazing until unsatisfactory conditions have been corrected.

33 GLAZING

A.

Install products using the recommendations of manufacturers of glass, sealants,
gaskets and other glazing materials, except where more stringent requirements are
indicated, including those in the ”Gana Glazing Manual”

Verify that insulating glass (IG) unit secondary seal is compatible with glazing
sealants.

Install glass in prepared glazing channels and other framing members

Install setting blocks in rabbets as recommended by referenced glazing standards in
Gana Glazing Manual and IGMA Glazing Guidelines

Provide bite on glass, minimum edge and face clearances and glazing material
tolerances recommended by GANA Glazing Manual

Provide weep system as recommended by Gana Glazing Manual

Set glass lites in each series with uniform pattern, draw, bow and similar
characteristics

Distribute the weight of the glass unit along the edge rather than at the corner

Comply with manufacturer’s and referenced industry recommendations on expansion
joints and anchors, accommodating thermal movement, glass openings, use of setting
blocks, edge, face and bite clearances, use of glass spacers, edge blocks and installation
of weep systems.
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]. Don not attempt to cut, seam, nip or abrade glass that is tempered, heat strengthened
or coated
K. Clean and trim excess materials from the glass and stops or frames promptly after

installation, and eliminate stains and discolorations.

L. Gasket glazing. Miter cut and bond ends together at corners where gaskets are used
for channel glazing, so that gaskets will not pull away from corners and results in
voids or leaks in the glazing system.

M. Provide bite, face clearance and edge clearance as recommended by glass and framing
manufacturers.

N. Protect glass from edge damage during handling and installation

0. Prevent glass form contact with contaminating substances that result for construction

operations, such as weld splatter, fireproofing or plaster.
3.4 CURE, PROTECTION AND CLEANING

A. Protect exterior glass from breakage immediately upon installation, by attachment of
crossed streamers to framing held away from glass. Do not apply markers of any type
to surface of glass.

B. Remove or replace glass which is broken, chipped, scratched, marred, pitted obscured,
abraded or damaged in other ways during the construction period, including natural
causes, accidents, and vandalism.

C. Maintain glass in a reasonably clean condition during construction, so that it will not
be damaged by corrosive action and will not contribute (by wash off) to the
deterioration of glazing materials and other work.

D. Clean excess sealant or compound from glass and framing members immediately after
application, using solvents or cleaners recommended by manufacturers.

E. Glass to be cleaned according to:
1. Serious materials
2. AGC
F. Do not use scrapers or other metal tools to clean glass.

END OF SECTION 08 80 00
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SECTION 09 29 00
GYPSUM BOARD
PART 1 GENERAL

1.1 SECTION REQUIREMENTS
A. Submittals: Product Data

B. Product Certificate for GREENGUARD indoor Air Quality for products and materials
required to comply with requirements for minimum chemical emission.

C. ASTM C 1396 standards pertinent.
PART 2 PRODUCTS
2.1 GYPSUM BOARD

A. Standard Gypsum Board
1. Core: Regular
2. Surface Paper: 100% recycled content paper on front, back and edges.
3. Overall thickness: 2"

B. Mold and Moisture Resistant Gypsum Board

1. Core: Mold and moisture resistant core

2. Surface paper: 100% recycled content moisture, mold and mildew resistant paper
on front, back, and edges.

3. Overall thickness: 5/8"

4. Mold and Mildew Resistance: 10 when tested in accordance with ASTM D 3273
Standard Test Method for Resistance to Growth of Mold on the Surface of Interior
Coating in an Environment Chamber.

5. Environmental Requirements: Provide products that comply with testing and
product requirements for low emitting materials.

C. Accessory Products
1. Tape:
a. Paper Tape: 2- 1/16 inches wide
b. Paper Tape: 2 inches wide with metal strips along center crease to form inside
and outside corners
c. Fiberglass Tape: normal 2 inches wide self adhering tape

2. Trims and Beads” material: Zinc Coated steel; 26 gauge minimum, ASTM C 10472
a. Corner Bead: Use at outside corners
b. Control Joint: Use when indicated and specified
c. J-Bead: Use where indicated and specified

3. Drying Tape Compound
a. Ready Mix vinyl base compound
b. Ready Mix vinyl base compound formulated for enhanced mold and mildew
resistance
c. Ready Mix Vinyl base compound formulated to reduce airborne dust during
sanding
d. Ready Mix Vinyl base topping compound for finish coating
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e. Ready Mix vinyl base compound for embedding joint tape, corner beads, or
other accessories
f.  Field Mix vinyl base compound.

4. Setting Compound:
a. Field mixed hardening compound
b. Field mixed hardening compound for fire resistance rated construction and
penetrations

PART 3 EXECUTION
3.1 INSTALLATION: GYPSUM BOARD

A. Prepare substrate by cleaning, removing projections, filling voids, sealing joints, and
as otherwise recommended in manufactures instructions.
1. Single Layer- 5 %2 inch wood stud construction
a. Apply ¥4 inch gypsum panel to SIP and/or stud wall.
b. Space screw 16” in field and along abutting end joints.
c. Parallel application, space screws 16” in field of panels and along vertical
abutting edges.

END OF SECTION 09 29 00
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SECTION 09 30 00
TILING

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes
1. Bathroom Wall Tile
2. Kitchen Backsplash Tile

PART 2 PRODUCTS

2.1 BATHROOM TILE

A. Ceramic Subway Tile
1. Thickness: 8mm
2. Size: 6”x 24”7

3. Color(s): Dark Slate, Black, Shell White
4. Finish: Ceramic

B. Glass Mosaic Tile 1”x1” or equivalent
1. Thickness: 3/16”
2. Size: 12.5”7x12.5”
3. Color(s): Fog Dark Grey

2.2 KITCHEN TILE

A. White Gray Tones Wall Tile
1. Thickness: 8mm
2. Size: 127x14”
3. Color(s): Gray/Silver

PART 3 EXECUTION
3.1 EXAMINATION

A. Examine areas and substrates with installer present, for compliance with requirements
and other conditions affecting performance.

B. Examine tiles before installation. Reject broken or cracked tiles.

C. Proceed with installation only after unsatisfactory conditions have been corrected.
3.2 INSTALLATION

A. Installation shall comply with manufacturer’s instructions

END OF SECTION 09 30 00
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SECTION 09 51 33
CEILING PANEL SYSTEM

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes
1. Ceiling System

1.2 DELIVERY, STORAGE, AND HANDLING

A. The ceiling panels shall be stored in a dry interior location and shall remain in cartons
prior to installation to avoid damage. The cartons shall be stored in a vertical position.

PART 2 PRODUCTS
2.1 CEILING PANEL SYSTEM
A. Armstrong METALWORKS Vector or equivalent
1. Size: 2’x2’
2. Thickness: 5/16”
3. Color: White
PART 3 EXECUTION

3.1 EXAMINATION

A. Examine areas with installer present, for compliance with installation conditions.
B. Examine Panels before installation.
C. Proceed with installation only after unsatisfactory conditions have been corrected.

3.2 INSTALLATION
A. Installation shall comply with manufacturer’s instructions.

END OF SECTION 09 15 33
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SECTION 09 91 00
PAINTING

PART 1 GENERAL
1.1 SUMMARY

A. Sections Include:
1. The work of this section includes, but is not limited to, painting of all exposed
steel at interior of building.

B. Related Sections
1. Section 05 12 00 “Structural Steel Framing”

1.2 ADMINISTRATIVE REQUIREMENTS
A. Coordination

B. LEED Submittals:

1. This work shall be scheduled and coordinated with other trades and shall not
proceed until other work and or job conditions are as required to achieve
satisfactory results.

2. The contractor shall examine the specifications for the various other trades and
shall thoroughly familiarize himself with all their provisions regarding painting.

1.3 ACTION SUBMITALS

A. Samples: Submitted for approval not less than two weeks before any painting will
start. Rejected samples shall be resubmitted until approval. Obtain approval in writing
before delivering materials.

1.4 DELIVERY, STORAGE, AND HANDLING

A. All materials used on the job shall be stored in a single place designated by the
architect. Such storage place shall be kept neat and clean and all damage thereto or its
surroundings shall be made good. Any soiled or used rags, wasted, and trash must be
removed from the building every night and every precaution taken to avoid the danger
or a fire.

1.5 FIELD OR SITE CONDITIONS
PART 2 PRODUCTS
2.1 ACCEPTABLE MANUFACTURES
A. Provide products of one of the following manufacturers that meet or exceed specified
requirements.
1. Benjamin Moore and Co.

2. Pittsburgh Paints

2.2 PAINT MATERIALS
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A. All paints, varnishes, enamel, lacquers, stains, paste fillers, and similar materials must
be delivered in the original containers with the seals unbroken and labels intact, and
with the manufacturer’s instructions printed without disturbance.

B. Solvents shall be pure and of highest quality, and shall be approved by the architect.
They shall bear identifying labels on the containers, with the manufacturer’s
instructions printed without disturbance.

C. Paint shall arrive on the job ready-mixed, except for tinting or undercoats and
possible thinning.

2.3 ACCESSORY MATERIALS

A. This work shall include all required ladder, scaffolding, drop cloths, masking,
scrapers, tools, sandpaper, dusters, cleaning solvents, etc. as required to perform the
work and achieve the results herein specified.

PART 3 EXECUTION
3.1 EXAMINATION

A. Before starting any work, surfaces to receive paint finishes shall be examined carefully
for defects which cannot be corrected by the procedures specified herein under
“Preparation of Surfaces” and which might prevent satisfactory painting results. Work
shall not proceed until such damages are corrected.

B. The commencing of work in a specific area shall be construed as acceptance of the
surfaces, and thereafter the contractor shall be fully responsible for satisfactory work
as requires herein.

3.2 PREPARATION

A. Preparation of Surfaces:
1. Surfaces shall be clean, dry, and adequately protected from dampness
2. Surface shall be free of any foreign material which will adversely affect adhesion or
appearance of applied coating.
3. Mildew shall be removed and the surface neutralized
4. Efflorescence on any area shall be corrected before painting.

33 APPLICATION

A. All materials shall be mixed, thinned, modified and applied only as specified by the
manufacturer’s directions.

B. All priming coats and undercoats shall be tinted to the approximate shade of the final
coat.

C. The contractor not only shall protect his work at all times, but shall also protect all

adjacent work and materials by suitable covering or other method during progress of
his work. Upon completion of the work, he shall remove all paint spatters from the
floors, glass and other surfaces. He shall remove from the premises all rubbish and
accumulated materials of whatever nature not caused by others and shall leave his part
of the work in clean, orderly and acceptable condition.
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D. Remove and protect hardware, accessories, device plates, lighting fixtures, factory
finished work, and similar items, or provide ample in place protection. Upon
completion of each space, carefully replace all removed items.

E. All materials shall be applied under adequate illumination, evenly spread and
smoothly flowed on to avoid runs, sags, holidays, brush marks, air bubbles, and roller
stipple.

F. Coverage and hide shall be complete. When color or undercoats show through final

coat of paint, the surface shall be covered by additional coats until the paint film is of
uniform finish, color, appearance, and coverage at no additional cost to the owner.

G. All coats shall be thoroughly dry before applying succeeding coats.

3.4 PAINT SCHEDULE

A. Steel
1. Two coats of QUICK- DRY ENAMEL satin
2. Color: White

END OF SECTION 09 91 00
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SECTION 10 22 26
OPERABLE PARTITIONS

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes
1. Manually operated paired panel partitions

PART 2 PRODUCTS

2.1 OPERABLE WALL

A. Manufacturer: Panelfold
B. Moduflex Series 400 Model
1. Panels

a. Thickness: 3 '4”

b. Width: 48 5/8”

c.  Weight: shall not exceed 8 lbs/SF

d. Acoustical Rating: tested in accordance with ASM E90-85
2. Track

a. Aluminum track

b. Steel ball bearing wheels

PART 3 EXECUTION
3.1 INSTALLATION

A. Installer shall conform to the manufactures installation instruction sheets
B. Apply primer caulking and trim as required.

END SECTION 10 22 26
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SECTION 11 31 00
RESIDENTIAL APPLIANCES
PART 1 GENERAL

1.1 SUMMARY

A. Related Sections
1. Section 25 11 00 “Home Automation and Control Systems”

1.2 SECTION REQUIREMENTS

A. Regulatory Requirements: Comply with provisions of the following product

certifications:

1. NFPA: Provide electrical appliances listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.

2. UL and NEMA: Provide electrical components required as part of residential
appliances that are listed and labeled by UL and that comply with applicable
NEMA standards.

3. NAECA: Provide residential appliances that comply with NAECA standards.

B. Accessibility: Where residential appliances are indicated to comply with accessibility
requirements, comply with the US Architecture and Transportation Barriers
Compliance’s ADA-ABA Accessibility Guidelines.

C. Energy Ratings: Provide appliances that quantify for the EPA/DOE Energy Star
product labeling program.

PART 2 PRODUCTS
2.1 RESIDENTIAL APPLIANCES

A. Range
1. Frigidaire FPIF3093L

a. Energy Source: Electric
b. Number of Cooktop Burners: 4
c. Number of Electric zones: 5
d. Cooktop Watts: 3,400
e. Oven Capacity: 6.0 Cu. Ft
f.  Oven Amps/Watts: 40/ 3,900
g. Volts: 208-240 V
B. Refrigerator/Freezer
1. Frigidaire FFHT1513L
a. Energy Star Rated
b. Volts: 120V
c. Hertz: 60Hz
d. Draw: 15-20A
C. Dishwasher

1. Frigidaire FPHD2491KF
a. Tub Material: Stainless Steel
b. Volts: 120V
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c. Hertz: 60Hz
d. Current: 15A
e. Number of Cycles: 6

D. Clothes Washer
1. LG (Model#: WM2650HRA Item#: 02645539000)
a.  Capacity: 4.4 Cu. Ft
b. Max. Spin Speed: 1200 RPM

E. Clothes Dryer
1. LG (Model#: WM2650HRA Item#: 02685539000)
a. Capacity: 7 Cu. Ft
b. Dry Cycles: 13
c. Fuel Type: Electric

PART 3 EXECUTION
3.1 INSTALLATION
A. Built-in Appliances: Securely anchor to supporting cabinetry or countertops with
concealed fasteners. Verify that clearances are adequate for proper functioning and

rough openings are completely concealed.

B. Freestanding Appliances: Place in final locations after finishes have been completed in
each are. Verify that clearances are adequate to properly operate equipment.

C. Test each item of residential appliances to verify proper operation. Make necessary
adjustments.
D. Verify that accessories required have been furnished and installed.

END OF SECTION 11 31 00
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SECTION 11 52 00
AUDIO-VISUAL EQUIPMENT

PART 1 GENERAL
1.1 SECTION REQUIREMENTS

A. Regulatory Requirements: Comply with provisions of the following product

certifications:

1. NFPA: Provide electrical appliances listed and labeled as defined in NFPA 70,
Article 100, by a testing agency acceptable to authorities having jurisdiction, and
marked for intended use.

2. UL and NEMA: Provide electrical components required as part of residential
appliances that are listed and labeled by UL and that comply with applicable
NEMA standards.

B. Energy Ratings: Provide appliances that qualify for the EPA/DOE ENERGY STAR
product labeling program where possible

PART 2 PRODUCTS
2.1 AUDIO-VISUAL EQUIPMENT BY OWNER
A. Television: Wall Mounted Flat Screen Television
B. Audio System
PART 3 EXECUTION
3.1 INSTALLATION
A. Mounted Equipment: Use only wall mounting approved for use with selected
equipment. Minimum of one fastener to be secured to an existing wall stud. Verify
that clearances are adequate for proper functions and rough openings are completely

concealed.

3.2 RESIDENTIAL APPLIANCES

A. Freestanding Equipment: Place in final locations after finishes have been completed in
each area. Verify that clearances are adequate to properly operate equipment.

B. Test each item of audio-visual equipment to verify proper operation. Make necessary
adjustments.

C. Verify that accessories required have been furnished and installed.

END OF SECTION 11 52 00
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SECTION 12 32 00
MANUFACTURED WOOD CASEWORK

PART 1 GENERAL

1.1 SUMMARY

A. Section Includes
1. Manufactured Wood Casework
a. Acrylic Faced Kitchen Cabinets

PART 2 PRODUCTS

2.1 CASEWORK

A.

B.

Manufacturer: Crystal Cabinets

Cabinetry
1. Model: Quest
2. Style: Frameless
3. Door and Drawer Fronts: Acrylic
a. Color: Red
4. Door and Drawer Base: Green-Core plywood
a. Thickness: %”
b. Dovetalil joints
c. Color: White
d. FSC Certified
5. Guides: self closing zinc coated steel

PART 3 EXECUTION

3.1 INSTALLATION

A. Install cabinets with no variations in flushness of adjoining surface by using concealed
shims. Where casework abuts other finished work, scribe and cut for accurate fit.
Provide filler strips, scribe strips, and moldings in finish to match casework face.

B. Install cabinets without distortion so doors and drawers fit openings properly and are
aligned.

C. Fasten each cabinet to adjacent unit and to SIP. Fasten wall cabinets through back,

near top and bottom, at ends, and not less than 24 inches o.c.

3.2 WARRANTY

A. Warranty covers defects in material and workmanship from normal home use and
service.
B. Lifetime warranty lasts for as long as the purchaser owns the product at the original

site of installation.

END OF SECTION 12 32 00
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SECTION 12 36 61
SIMULATED STONE COUNTERTOP

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes
1. Counter tops
a. Templates showing cutouts required for installation of items installed on or
penetrating through quartz surfacing shall be provided under Sections where
items are specified.

1.2 REFERENCES
A. ASTM International
1. ASTM C97- Absorption and Bulk Specific Gravity of Dimension Stone
2. ASTM C170- Compressive Strength of Dimension Stone
1.3 QUALITY ASSURANCE

A. Applicable Standards
1. Standards of the following, as referenced herein:

a. American National Standards Institute (ANSI)

b. American Society for Testing Materials (ASTM)

c. National Electrical Manufacturers Association (NEMA)

d. NSF International

e. International Organization for Standardization (ISO)
B. Allowable Tolerances

1. Variation in component size + 1/8” (3mm) over a ten (10) foot length
2. Location of openings: + 1/8” (3mm) from indicated location
3. Maximum 1/8” (3mm) clearance between quartz surfaces and each wall

1.4 DELIVERY, STORAGE, AND HANDLING

A. Packaging, Shipping, Handling, and Unloading
1. Observe manufacturer’s recommendations and handle accordingly in order to
prevent breakage or damage.
2. Brace parts if necessary.
3. Transport in the near-vertical position with finished face turned toward finished
face.
4. Do not allow finished surfaces to rub during shipping or handling

B. Storage and Protection

Store in racks in near-vertical position.

Prevent warpage and breakage.

Store inside away from direct exposure to sun.
Store between 25°F and 130°F (-4°C and 54°C).
Store with finished face turned toward finished face.

Uk WD =

1.5 WARRANTY
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A. Residential: Provide manufacturer’s Residential Lifetime Warranty against product
defects when fabricated and installed by a CaesarStone certified fabricator.

PART 2 PRODUCTS
2.1 ENGINEERED STONE COUNTER TOPS

A. Composition: 93 percent crushed quartz aggregate combined with resins and
pigments and fabricated into slabs using a vacuum vibro-compaction process.

B. Dimensions:
1. Thickness: Nominal [3/4” (20mm)] [1- %4” (30 mm)] [As shown on drawings.]
2. Size: Slabs shall be not less than [56.5 x 120” (1.44 x 3.05 m)] to minimize the
number of joints used in installation.

C. Identification: Materials shall be labeled with a batch number and imprinted with a
manufacturer’s identifying mark on the back.

D. Finish
1. Smoky Ash
2. Finish

a. Polished surface shall have gloss greater than or equal to 35% at 50°
2.2 INSTALLATION

A. General
1. Install materials in accordance to manufacturer’s recommendations.
2. Lift and place carefully to avoid breakage.

END OF SECTION 12 36 61
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SECTION 21 13 00
FIRE SUPPRESSION SPRINKLER SYSTEM
PART 1 GENERAL

1.1 SUMMARY

A. Related Sections:
1. Section 21 30 00 “Fire Pumps”
2. Section 21 40 00 “Fire-Suppression Water Storage”

1.2 SCOPE

A. Furnish all labor, materials, tools, equipment, and perform all work and services
necessary for or incidental to the furnishing and installation, complete, of all fire
protection systems. All material shall be new, unused, and of first class construction,
designed and guaranteed to perform the service required.

B. The local authority having jurisdiction shall approve all work and material. The fire
protection/fire detection and alarm systems shall use UL listed materials and
equipment, and shall be installed in accordance with manufacturer’s specifications, the
insurance carrier and NFPA R13D.

C. The fire protection drawings contained within the construction documents are for
concept only. The installing sprinkler contractor shall submit directly to the fire
marshal’s office, or other inspection agencies, for review detailed drawings and
hydraulic calculations. The drawings and calculations shall be signed by a responsible
managing employee and submitted by a registered fire protection contractor. The
sprinkler contractor sshall submit approved installation drawings to the architect prior
to commencing the work. The sprinkler contactor’s installation drawings, especially
sprinkler head locations, shall be coordinated with the architectural reflected ceiling
plans and other architectural or structural features of the building. The system shall
be installed according to the approved drawings.

PART 2 PRODUCTS
2.1 FIRE LINES
A. The fire line shall be installed by a licensed sprinkler contractor.

B. The fire line shall be hydrostatically tested for leakage at normal system operating
pressures and thoroughly flushed out in accordance with NFPA R13D.

2.2 PIPE HANGERS

A. Space pipe hangers in accordance with requirements of NFPA. Hanger rods, inserts
and clamps shall be constructed as approved by NFPA.

2.3 INSPECTOR’S TEST

A. Install an approved inspector’s test connection at the end of the branch line that is
most remote from the system supply, and at the highest point on the system. The
discharge from the inspector’s test must be unobstructed and visible and located in a
manner approved by the NFPA.
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2.4 VALVES

A. Maintenance and check valves shall be approved by NFPA. Test valves shall be
approved and conform to requirements of NFPA.

2.5 SPRINKLER HEADS

A. All sprinkler head shall be the quick response type and carry both the UL listing and
factory mutual approval. All sprinkler heads shall be of type and operating
temperature as required by specific location of installation.

B. Spare heads of every type used on the project shall be included in the spare head
cabinet. A sprinkler wrench specifically adapted for removal and replacement of every
type of head used on the project shall be included in the spare head cabinet.

PART 3 EXECUTION
3.1 CODES AND STANDARDS

A. The sprinkler system shall comply with all codes, requirements, regulations, and
provisions of the law of the state of Missouri and NFPA R13D.

B. The contractor must hold a state of Missouri certification in cross connection.

3.2 INSTALLATION

A. The installed system shall be complete in every respect and shall include but not be
limited to the following: heads, check valves with detector or backflow preventer (if
required by authority having jurisdiction), heat actuated devices, fittings, piping,
valves, test valve, maintenance valve, hangers and all other required items.

B. Install the fire line complete and make arrangements for the connection to the fire
safety tank.

C. Refer to architectural reflected ceiling plan for exact location of heads.

33 TESTS AND INSPECTIONS

A. Work included herein shall include all tests and inspections by the inspecting agencies
and any permits or inspection fees connected therewith. The use of waterglass shall
not be permitted. Following all testing, the system shall be returned to functional and
operational condition at no extra cost to the owner. After approval, the contactor
shall obtain the approval certificates and deliver them to the architect.

END OF SECTION 21 13 00
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SECTION 21 24 16
DRY CHEMICAL FIRE EXTINGUISIHING EQUIPMENT

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:
1. Fire Extinguisher.

1.2 SUBMITTALS
A. Qualification: The product exceeds the minimum UL rating of 2A-10BC.
1.3 PRODUCTS

A. Manufacturers
1. First Alert.

B. Product
1. Home 2 First Alert Fire Extinguisher.

PART 2 EXECUTION
2.1 INSPECTIONS
A. Inspect products upon arrival for damage or misuse.

B. Product should be stored in appropriate locations for easy access.

END OF SECTION 21 24 16
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SECTION 21 30 00
FIRE PUMPS

PART 1 GENERAL
1.1 SUMMARY

A. Section includes:
1. Pumps serving the sprinkler system

B. Related Sections:
1. Section 21 13 00 “Fire-Suppression Sprinkler Systems”.

1.2 SUBMITTALS
A. Installation Instructions
1.3 QUALITY ASSURANCE
A. Use only approved liquids by manufacturer’s recommendations.
PART 2 PRODUCTS
2.1 PUMPS
A. SPD Inc. R13D certified fire sprinkler pump
Model: G3000
Mounting: Floor Mounted
Horse power: 2HP

Flow: 55 GPM
Pressure: 35 PSI

ik W

PART 3 EXECUTION
3.1 INSTALLATION

A. Install according to manufacturer’s instructions.

END OF SECTION 21 30 00
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SECTION 22 05 00
COMMON WORK RESULTS FOR PLUMBING

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections:

Section 22 11 16 “Domestic Water Piping”

Section 22 11 23 “Domestic Water Pumps”

Section 22 12 00 “Facility Potable-Water Storage Tanks”
Section 22 13 16 “Sanitary Waste and Vent Piping”
Section 22 13 53 “Facility Septic Tanks”

Section 22 14 00 “Facility Storm Drainage”

Section 22 33 00 “Electric Domestic Water Heaters”
Section 22 41 00 “Residential Plumbing Fixtures”

O NV WD

PART 2 PRODUCTS
2.1 PIPE

A. PVC Pipe: ASTM D 1785, Schedule 40
2.2 PUMPS

A. TACO 007 Variable Speed Delta-T Cast Iron Circulator Pump
Type: Variable Speed Pump

Applications: Heating

Material: Cast Iron

RPM: Variable

Power: 1/25 HP

Voltage: 115V (single phase)

Hertz: 60

Novh WS =

B. TACO 009-VTF5 Cartridge Variable Speed Solar Thermal Circulator Pump
Type: Variable Speed Pump

Applications: Solar Thermal Circulator Pump

Material: Cast Iron

RPM: Variable

Power: 1/8 HP

Voltage: 115V (single phase)

Hertz: 60

No kW=

2.3 HANGERS AND SUPPORTS

A. Hanger and Pipe attachments: factory fabricated with galvanized coatings;
nonmetallic coated for hangers in direct contact with copper tubing.

PART 3 EXECUTION

3.1 GENERAL PIPING INSTALLATIONS

A. Install piping free of sags and bends.
I ——
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B. Install fittings for changes in direction and branch connections.

C. Floor, pipe penetrations: mechanical sleeve seals installed in steel or cast-iron pipes
for wall sleeves.

D. Install unions at final connections to each piece of equipment.

E. Install dielectric coupling and nipple fittings to connect piping materials of dissimilar
metals in water piping.

3.2 GENERAL EQUIPMENTS INSTALLATIONS

A. Install equipment to allow maximum possible headroom unless specific mounting
heights are indicated.

B. Install equipment level and plumb, parallel and perpendicular to other building
systems and components, unless otherwise indicated.

C. Install mechanical equipment to facilitate service, maintenance, and repair or

replacement of components. Connect equipment for ease of disconnecting, with
minimum interference to other installations.

D. Install equipment to allow right of way for piping installed at required slope.

33 HANGERS AND SUPPORTS

A. Comply with MSS SP-69 and MSS SP-89. Install building attachments to structural
steel.
B. Install hangers and supports to allow controlled thermal and seismic movements of

piping systems.

C. Load distribution: install hangers and supports so piping live and dead loading and
stresses from movements will not be transmitted to connected equipment.

END OF SECTION 22 05 00
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SECTION 22 11 16
DOMESTIC WATER PIPING

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections:
1. Section 22 05 00 “Common Work Results for Plumbing”
2. Section 22 11 23 “Domestic Water Pumps”
3. Section 22 33 00 “Electric Domestic Water Heaters”
4. Section 22 41 00 “Residential Plumbing Fixtures”

1.2 SECTION REQUIREMENTS
A. Comply with NSF 14 for plastic, potable domestic water piping and components
B. Comply with NSF 61 for potable domestic water piping and components

PART 2 PRODUCTS

2.1 PIPE AND FITTING, GENERAL

A. PEX Tube and Fittings: ASTM 877, SDR 9 PEX tubing and ASTM 1807, metal insert-
type fittings with copper or stainless steel crimp rings.
1. Manufacturer: Watts Radiant
2. Manifold: MANABLOC 14 port Compression manifold

B. Radiant Piping and Fittings: ASTM F-1281-05 cross-linked polyethylene tubing
1. Manufacturer: Watts Radiant
2. Pipe: Radiant PEX-AL, cross-linked polyethylene tubing with aluminum layer

C. Valves:

1. Water Heater SH Valve: Sioux Chief 3” FIP Swivel x 1/8” full-slip FSWT Water
Heater Connector.

2. Main Shut Off Valve: Sioux Chief Replace-A-Valve %” Full-Port Ball Valve, sweat
connection.

3. Maintenance shut off valve: Sioux Chief Replace-A-Valve %” and 2" Full-Port
Ball Valve, sweat connection.

4. Ball Check Valves: Apollo 3” Ball Check Valve
a. Model: 6110401
b. .5 Cracking PSI
c. Material: Bronze

D. Transition Fittings: Manufactured piping coupling or specified piping system fitting.
Same size as pipes to be joined and pressure rating at least equal to pipes to be joined.

E. Cleanouts
1. Install cleanouts in accessible locations at intersection of soil and waste lines
beneath the structure ahead of the wastewater pumps as indicated on the
drawings.
2. Cleanouts shall be full size of trap or pipe. Full size Y or T branches shall be
provided for cleanouts as required at the building.
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2.2 EXPANSION TANK

A.

Utilitech 2-gallon Expansion Pressure Tank
1. Volume: 2.0 Gallons

2. Diameter: 8.0 inches

3. Height: 12.5 inches

4. Discharge Size: %~

PART 3 EXECUTION

3.1 INSTALLATION

A.

Comply with requirements in Division 22 Section “Commons Work Results for
Plumbing” for basic piping installation requirements.

Install wall penetration system at each service pipe penetrations through exterior wall.
Make installation watertight. Comply with requirements in Division 22 Section
“Commons Work Results for Plumbing” for wall penetration systems.

Install shutoff valve, drain valve, strainer, pressure gauge, and test tee with valve,
inside the building at each domestic water service entrance. Comply with
requirements in Division 22 Section “Commons Work Results for Plumbing” for
pressure gauges.

Install domestic water piping without pitch for horizontal piping and plumb for
vertical piping.

Comply with requirements Division 22 Section “Common Work Results for
Plumbing” for pipe hanger and support devices.

Support vertical piping.

Install flexible connectors in suction and discharge piping connections to each
domestic water pump and in suction and discharge manifold connections to each
domestic water booster pump.

3.2 INSPECTION AND CLEANING

A.

Inspect and test piping systems as follows:

1. Fill domestic water piping. Check components to determine that they are not air
bound and that piping is full of water.

2. Test for leaks and defects in new piping and parts of existing piping that have
been altered, extended, or repaired.

Clean and disinfect potable and non-potable domestic water piping by filling system
with water/chlorine solution with at least ppm of chlorine. Isolate with valves and
allow to stand for 24 hours. Flush system with clean, potable water until no chlorine
is in water coming from system after the standing time.

33 PIPING SCHEDULE

A.

Above Ground Exterior Piping: PVC Pipes
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B. Interior Distribution Piping: PEX piping
3.4 VALVE SCHEDULE

A. Above Ground Exterior Piping: PVC Pipes.

B. Interior Distribution Piping: PEX piping.

C. Install ball valves close to main on each branch and riser serving two or more
plumbing fixtures or equipment connections and where indicated.

D. Install ball valves on inlet to each plumbing equipment item, on each supply to each
plumbing fixture not having stops on supplies, and elsewhere as indicated.

E. Install drain valve at base of each rise, at low points of horizontal runs and where
required to drain water distribution piping system.

END OF SECTION 221116
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SECTION 22 11 23
DOMESTIC WATER PUMP

PART 1 GENERAL

1.1 SUMMARY

A.

Related Sections
1. Section 22 11 16 “Domestic Water Piping”

1.2 SECTION REQUIREMENTS

A.

Comply with UL 778 for motor-operated water pumps.

PART 2 PRODUCTS

2.1 DOMESTIC WATER PUMPS

A.

FloJet 4300-501

1. Pre-Set Constant Pressure: 45 PSI
2. Nominal Capacity: 3.5 GPM

3. Voltage: 115 Volt

4. Pressure Switch controllable
Website

1. http:/flojet-pump.net/04300-501.html

2.2 MOTORS

A.

NEMA MG 1, “Standards for Motors and Generators.” Include NEMA listing and
labeling.

Motor Sizes: Minimum size as indicated. If not indicated, large enough so driven load
will not require motor to operate in service factor range above 1.0.

Controller, Electrical Devices, and Wiring: Comply with requirements for electrical
devices and connections specified in Division 26 Sections.

PART 3 EXECUTION

3.1 INSTALLATION

A.

B.

Comply with HI 1.4

Install pumps with access for periodic maintenance, including removal of motors,
impellers, couplings and accessories.

Support pumps and piping so weight of piping is not supported by pump volute.
Install electrical connections for power, controls and devices.

Connect piping with valves that are at least the same size as piping connections to
pumps.
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F. Install suction and discharge pipe sizes equal to or greater than diameter or pump
nozzles.

G. Install shutoff valve and throttling valve on discharge side of pumps.

H. Install non-slam check valves and throttling valve on discharge side of pumps.

L Install thermostats in hot-water return piping.

]. Install pressure gauges on suction and discharge of each. Install integral pressure

gauge tappings at each.

END OF SECTION 22 11 23
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SECTION 22 12 00
FACILITY POTABLE-WATER STORAGE TANKS

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections
1. Section 22 05 00 “Common Work Results for Plumbing”
2. Section 22 11 16 “Domestic Water Piping”

PART 2 PRODUCTS
2.1 POTABLE —-WATER STORAGE TANKS

A. 1000 Gallon Vertical Plastic Storage Tank (1 for storage, 1 for waste)
MDPE

1000 gallon capacity

64” Diameter x 80” Height

Translucent White

174 1bs Weight

16” Manway

2” female threaded npt bulkhead fittings outlet
Provide

a. Fill: 6” or greater with vented lid

b. Water outlet: 1”

c. Drain: 27

XNV W

B. Website
1. http://www.plastic-mart.com/product/732/1000-gallon-vertical-plastic-storage-
tank-40152

22 DISTRIBUTION PIPES AND FITTINGS
A. PEX Pipes and Fittings: Refer to Section 22 11 16.

PART 3 EXECUTION

3.1 FAXCILITY POTABLE-WATER STROAGE TANK INSTALLATION
A. Install potable-water storage tanks level.

B. Install potable-water storage tanks according to guidelines.

1. Accessibility, ease of maintenance, and removal should be taken into
consideration when installing tanks.

2. Adequately support all pipes and valves. Do not apply excess weight on water
tanks.

3. Tanks are not designed for storage of fluid in vacuum conditions or higher
pressure above atmospheric.

4. Use caution when handling all tanks.

C. Fill potable-water storage tank with water

I ——
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END OF SECTION 22 12 00
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SECTION 22 13 16
SANITARY WASTE AND VENT PIPING

PART 1 GENERAL
1.1 SUMMARY
A. Related Sections
1. Section 22 05 00 “Common Work Results for Plumbing”
2. Section 22 13 52 “Facility Septic Tanks”

1.2 SECTION REQUIREMENTS

A. Minimum Pressure Requirements for Soil, Waste and Vent: 10-foot head of water (30
kPa)
B. Comply with NSF 14, “Plastic Piping Components and Related Materials,” for plastic

piping connections
PART 2 PRODUCTS
2.1 PIPES AND FITTINGS

A. PVC Plastic, DWYV Pipe and Fittings: ASTM D 2665, Schedule 40, plain ends with
PVC socket-type, DWYV pipe fittings

2.2 FLOOR DRAINS

A. Sioux Chief Manufacturing: 1% in PVC Solvent Weld Module Drain
2.3 DRAINAGE FLOOR MEMBRANE

A. Sheet Waterproofing: Waterproof, mildew resistance membrane
PART 3 EXECUTION
3.1 PIPING INSTALLATION

A. Install floor penetration system at each pipe penetration through floor. Make
installation watertight. Comply with requirements in Division 22 Section “Common
Work Results for Plumbing” for floor penetration systems.

B. Make changes in direction for soil and waste drainage and vent piping using
appropriate branches, bends and long-sweep bends. Sanitary tee and short-sweep 1/4"
bends may be used on vertical stacks if change in direction of flow is from horizontal
to vertical. Use long-turn, double Y-branch and 1/8” bend fittings if 2 fixtures are
installed back to back or side by side with common drainpipe. Straight tees, elbows
and crosses may be used on vent lines. Do not change direction of flow more than 90
degrees. Use proper size of standard increasers and reducers if pipes of different sizes
are connected. Reducing size of drainage piping in direction of flow is prohibited.

U.S. Department of Energy Solar Decathlon 2013 Page - 116



e CHAMELEON HOUSE

C. Install required gaskets according to manufacturer’s written instruction for use of
lubricants and other requirements. Maintain swab in piping and pull past each joint
as completed.

D. Install soil and waste drainage and vent piping at the following minimum slopes,
unless otherwise indicated:
1. Building Sanitary Drain: 2 percent downward in direction of flow for piping NPS
3 (DN 80) and smaller; 1 percent downward in direction of flow for piping NPS 4
(DN 100) and larger.
2. Horizontal Sanitary Drainage Piping: 2 percent downward in direction of flow.
3. Vent Piping: 1 percent down toward vertical fixture vent or toward vent stack.

E. Install PVC soil and waste drainage and vent piping according to ASTM D 2665.

F. Do not enclose, cover or put piping into operation until it is inspected and approved
by authorities having jurisdiction.

G. Comply with requirements in Division 22 Section “Common Work Results for
Plumbing” for pipe hanger and support devices.

3.2 PIPE SCHEDULE

A. Install drainage floor membrane per manufacturer’s installation instructions and
drawings.

END OF SECTION 22 13 16
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SECTION 22 13 36
PACKAGED, WASTEWATER PUMP UNITS

PART 1 GENERAL

1.1 SUMMARY

A.

Related Sections
1. Section 22 13 16 “Sanitary Waste and Vent Piping”

1.2 SECTION REQUIREMENTS

A.

Comply with UL 778 for motor-operated water pumps

PART 2 PRODUCTS

2.1 PACKAGED, WASTEWATER PUMP UNIT

2.2 MOTORS

A.

NEMA MG 1, “Standard for Motors and Generators.” Include NEMA listing and
labeling.

PART 3 EXECUTION

3.1 INSTALLATION

A.

B.

Lo T
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Comply with HI 1.4

Install pumps with access for periodic maintenance, including removal of motors,
impellers, couplings and accessories.

Support pumps and piping so weight of piping is not supported by pump volute.
Install electrical connections for power, controls and devices.

Connect piping with valves that are at least the same size as piping connections to
pumps.

Install suction and discharge sizes equal to or greater than diameter of pump nozzles.
Install shutoff valve and strainer on suction side of pumps.

Install nonslam check valve and throttling valve on discharge side of pumps.

Install thermostats in hot-water return piping.

Install pressure gauges on suction and discharge of each pump. Install at integral
pressure gauge tappings where provided.

END OF SECTION 22 13 36
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SECTION 22 33 00
DOMESTIC WATER HEATERS

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections
1. Section 22 10 00 “Domestic Water Piping”
2. Section 22 11 16 “Domestic Water Piping”

1.2 SECTION REQUIREMENTS

A. Comply with requirements of applicable NSF, AWWA, or FDA and EPA regulatory
standards for tasteless and odorless, potable-water-tank linings.

B. Comply with performance efficiencies prescribed in ASHRAE 90.2, “Energy Efficient
Design or New Low-Rise Residential Buildings.”

PART 2 PRODUCTS
2.1 WATER HEATER, GENERAL

A. Insulation: suitable for operating temperature and required insulating value. Include
insulation material that surround entire tank except connections and controls.

B. Anode Rods: factory installed magnesium.

C. Combination Temperature and Pressure Relief Valve: ASME rated and stamped and
complying with ASME PTC 25.3. Include relieving capacity at least as great as heat
input and pressure setting less than water heater working-pressure rating. Select relief
valve with sensing element that extends into tank.

D. Drain Valve: Factory or field installed.
2.2 WATER HEATERS

A. Product
1. StorMaxx Ptec Water Storage Tank with dual heat exchanges

Model: Ptec 802HX
Capacity: 80 gallons
Insulation: 2 inches
Height: 66.8 inches
Heat Area (top/bottom): 8.6/12.9 ft*
Maximum Temperature: 200 F
Maximum Pressure: 145 psi
Circulation Port Sizes: 34”

i. Heat Exchanger Port Sizes: 3”
2. Rheem RTE 18 Instantaneous Electric Water Heater
Voltage: 240V
Amps: 40 amps
AWG connection wire size: 8
Minimum Activation Flow Rate: 0.4 GPM
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e. Maximum Flow Rate: 5 GPM
PART 3 EXECUTION
3.1 INSTALLATION

A. Locate water heater in a clean dry area as near as practical to the area of greatest
heated water demand.

B. Recommended to install an expansion tank between the water heater and the check
valve to relieve thermal expansions.

C. Install hot and cold water supply connections in accordance with GE
recommendations. Install shut-off valve in the cold water line.

D. Drain line completely installed per local code.

E. Install electrical connections: all wiring must comply to local codes or National
Electrical Code ANSI/NFPA 70.

END OF SECTION 22 33 00

U.S. Department of Energy Solar Decathlon 2013 Page - 120



e CHAMELEON HOUSE

SECTION 22 41 00
RESIDENTIAL PLUMBING FIXTURES

PART 1 GENERAL
1.1 SUMMARY
A. Related Sections:
1. Section 22 05 00 “Common Work Results for Plumbing”
2. Section 22 11 00 “Domestic Water Piping”
1.2 ACTION SUBMITTALS

A. Product Data: Submit samples for all finishes as selected by architect.

1.3 DELIVERY, STORAGE AND HANDLING

A. Deliver items in manufacturer’s original unopened protective packaging.

B. Store materials in original protective packaging to prevent soiling, physical damage, or
wetting.

C. Handle so as to prevent damage to finished surfaces.

1.4 WARRANTY

A. Provide standard manufacturer’s warranty for each product listed.
PART 2 PRODUCTS
2.1 TOILET

A. American Standard Toilet
1. 1.28 gallon per flush
2. Finishes: Gloss White

2.2 BATHROOM SINK

A. Porcelean White Vessel Bath Sink
1. Width: 16.25 inches
2. Length: 16.25 inches
3. Depth of bowl: 5 inches
4. Thickness: 5/8 inch
B. Roma 11 Bathroom Single Hole Sink Faucet
1. 6 inch length of spout
2. Single hole installation
3. Finish: Polished Chrome

2.3 KITCHEN SINK

A. Kindred 18 Gauge Double Basin Dual Mount Kitchen Sink
1. Model: C2233R/9
2. Width: 33.25 inches
3. Length: 22 inches
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4. Depth of Bowl 1: 9 inches
5. Depth of Bowl 2: 8 inches
6. Material: 18 gauge Stainless Steel
7. Weight: 31 lbs
B. Design House Single Handle Kitchen Faucet with Side Spray

1. Single hole mount
2. Flow Rate: 1.9 GPM @ 60 psi
3. Spout Reach: 9.4 inches
2.4 SHOWER HEAD
A. Delta Showerhead
PART 3 EXECUTION

3.1 INSTALLATION

A. Reference drawings for configuration and locations.
B. Use concealed fasteners wherever possible.
C. Provide anchors, bolts and other necessary fasteners, and attach accessories securely

to walls and partitions in locations as show or directed.
D. Install exposed mounting devices and fasteners finished to match the accessories.

E. Secure bathroom accessories in accordance with manufacturer’s instructions for each
item and each type of substrate.

F. Mounting heights shall be as recommended for handicapped access and at the
locations indicated on drawings.

G. Recessed units shall have adequate lintels or headers installed as appropriated to the
wall construction in which installed.

3.2 PROTECTION
A. Maintain protective covers on all units until installation is complete.
B. Remove protective covers at final cleanup of installation.

END OF SECTION 22 41 00
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SECTION 23 00 00
HEATING, VENTILATING, AND AIR CONDITIONING (HVAC)

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:
1. The work required under this specification consists of all air conditioning and
ventilation systems (HVAC).
2. Heating, Ventilating, and air conditioning shall include all materials, equipment
accessories, tools and labor required to install the following systems:
a. Electric Heating and Cooling System
b. Exhaust and Ventilation System

B. Related Sections:
1. Section 23 05 00- “Common Work Results for HVAC”
2. Section 23 07 00- “HVAC Insulations”
3. Section 23 31 00- “HVAC Ducts and Castings”
4. Section 23 37 00- “Air Outlets and Inlets”
5. Section 23 72 00- “Air to Air Energy Recovery Ventilator
6. Section 23 81 00- “Decentralize Unitary HVAC Equipment”

1.2 ACTIVE SUBMITTALS: ELECTRICAL WIRING

A. Provide electrical power wiring for mechanical equipment from load side of
disconnect switch (provided by electrical) to unit terminals. In addition, provide and
install all control devices and wiring. All electrical work shall be in accordance with
the requirements of electrical specifications.

B. All electrical components and materials shall be UL listed and bear the UL label.
1.3 FURNISH ITEMS FOR INSTALLATION

A. Field verify electrical characteristics before ordering equipment
1.4 CONNECTING FOR EQUIPMENT FURNISHED BY OTHERS

A. Where drawings indicate utility rough-in for owner-furnished equipment, terminate
utilities with caps, plugs, or valves as indicated to insure convenient final connection.

1.5 PERMITS, CODES AND STANDARDS

A. Obtain and deliver to the Architect certification of inspection issued by authorities
having jurisdiction. Perform work in accordance with standards listed below except
where specifications or State and Local Codes are more stringent.

1. American Society of Mechanical Engineers (ASME)
2. American Society of Heating, Refrigeration and Air Conditioning Engineers

(ASHRAE)

American Society for Testing and Material (ASTM)

Sheet Metal and Air Conditioning Contractors Association (SMACNA)

Underwriters’ Laboratory (UL)

Air Conditioning and Refrigeration Institute (ARI)

ok W
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7. International Mechanical Code (IMC)
8. International Gas Code (IGC)

PART 2 PRODUCTS
2.1 MATERIALS
A. Capacities, sizes, and other conditions specified and indicated on drawings are not

minimums. Any deviation from capacities, sizing or other conditions must be
approved by the HVAC Engineer.

END OF SECTION 23 00 00
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SECTION 23 05 00
COMMON WORK RESULTS FOR HVAC

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:
1. Equipment nameplate data requirements
2. Labeling and identifying mechanical systems and equipment
3. Installation requirements common to equipment specification sections

B. Related Sections:
1. Section 23 00 00 “Heating, Ventilating, and Air Conditioning (HVAC)”
2. Section 23 31 00 “HVAC Ducts and Casings”
3. Section 23 37 00 “Air Outlets and Inlets”
4. Section 23 50 00 “Central Heating Equipment”
5. Section 23 60 00 “Central Cooling Equipment”
6. Section 23 72 00 “Air to Air Energy Recovery Ventilator”

1.2 SUBMITTALS:

A. Construction drawings detailing fabrication and installation for metal and wood
supports and anchorage for mechanical materials and equipment

B. Construction drawings for access panel and door locations

C. As part of the Construction Drawings Set, all of the following will be provided:

1. Planned duct systems layout, including elbows radii and duct accessories.

2. Clearances for servicing and maintaining equipment, including space for
equipment disassembly required for periodic maintenance

3. Equipment service connections and support details.

4. Exterior wall and floor penetrations

5. Floor plans, elevations, and details to indicate penetrations in floors, walls, and
ceilings and their relationship to other penetrations and installations.

6. Reflected ceiling plans to coordinate and integrate installations, air outlets and
inlets, light fixtures, communication systems components, sprinklers and other
ceiling-mounted items.

1.3 SEQUENCING AND SCHEDULING
A. Coordinate mechanical equipment installation with other building components

B. Arrange for chases, slots and openings in building structure during progress of
construction to allow for mechanical installations.

C. Sequence, coordinate and integrate installations of mechanical materials and
equipment for efficient flow of the work.

PART 2 PRODUCTS

2.1 JOINING MATERIALS
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A. Brazing Filler Metals: AWS A5.8
1. BCuP Series: Copper-phosphorus alloys
2. Bagl: Silver Alloy

B. Solvent Cements: Manufacturer’s standard solvents complying with the following:
1. Acrylonitrile-Butadiene-Styrene (ABS): ASTM D 2235.
2. Chlorinated Poly (Vinyl Chloride) (CPVC): ASTM F 493
3. Poly (Vinyl Chloride) (PVC): ASTM D 2564
PART 3 EXECUTION
3.1 EQUIPMENT INSTALLATION — COMMON REQUIREMENTS

A. Install equipment to provide the maximum possible headroom, where mounting
heights are not indicated.

B. Install equipment according to approved Construction Drawings.

C. Install mechanical equipment to facilitate servicing, maintenance, and repair or
replacement of equipment components. Connect equipment for ease of
disconnecting, with minimum of interference with other installations. Extend grease
fittings to an accessible location.

D. Install equipment giving right-of-way to piping systems installed at a required slope.

END OF SECTION 23 05 00
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SECTION 23 31 00
HVAC DUCTS AND CASINGS

PART 1 GENERAL

1.1 SUMMARY

A. Related Sections:
1. Section 23 00 00 “Heating, Ventilating, and Air Conditioning (HVAC)”
2. Section 23 37 00 “Air Outlets and Inlets”
3. Section23 50 00 “Central Heating Equipment”
4. Section23 60 00 “Central Cooling Equipment”
5. Section23 72 00 “Air to Air Energy Recovery Ventilator”

1.2 SECTION REQUIREMTS

A. ASHRAE design guidelines and standards must be followed except where superseded
or negated by local code.

B. ACCA Manual J and ACCA Manual D are the standard for building loads and duct
sizing estimation.

PART 2 PRODUCT

2.1 DUCT

A. Unico Supply Duct

Model: UPC-25

Aluminized mylar outer wrap
Two-Ply aluminum core

Fully insulated (R 4.2 equivalent)
Certified per UL181

ViR W

Unico Return Air Duct

1. Model: UPC-04-1218

2. Aluminized outer mylar wrap

3. Spun-bonded nylon and helical wire core
4. 1” fiberglass insulation (R 4.2)

5. 10 ft. lengths

2.2 ACCESSORIES

A. Unico Sound Attenuator Tube
1. Model: UPC-26
2. Aluminized mylar outer wrap
3. Spun-bonded nylon and helical wire core
4. Fully insulated
5. Certified per UL181
6. 12’ lengths
B. Unico Return Air Adapter M1218

1. UPC-104-1218
2. Duct diameter: 12.0”
3. 155"x10"x4.5”
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4. Mates directly to air handler
5. Can be used in horizontal or vertical configurations

PART 3 EXECUTION

3.1 INSTALLATION

A. Install duct and accessories per Unico instructions.

B. Do not crush the flexible duct.

C. Avoid sharp bends in flexible duct whenever possible.

D. Install duct to be connected to outlets per approved construction drawings and/or the
building model.

END OF SECTION 23 31 00
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SECTION 23 37 00
AIR OUTLETS AND INLETS

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections
1. Section 23 00 00 “Heating Ventilation and Air Conditioning’
2. Section 23 05 00 “Common Work Results for HVAC”
3. Section 23 31 00 “HVAC Duct and Casings”

2

PART 2 PRODUCTS
2.1 OUTLETS
A. Unico Suply Outlet Terminator
1. Model: UPC-56B
2. Finish: White
PART 3 EXECUTION
3.1 INSTALLATION
A. Install outlets in drop ceiling panels.
1. Refer to user’s manual for ceiling mounting instructions.
2. Refer to ceiling panel user’s manual for cutting instructions.

B. Position outlets per approved construction drawings.

C. Deviations in duct placement from construction drawings must be approved by HVAC
engineer and architect.

END OF SECTION 21 37 00
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SECTION 23 50 00
CENTRAL HEATING EQUIPMENT

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections

Section 23 00 00 “Heating, Ventilating, and Air Conditioning (HVAC)”
Section 23 31 00 “HVAC Ducts and Casings”

Section 23 37 00 “Air Outlets and Inlets”

Section 23 60 00 “Central Cooling Equipment”

Section 23 72 00 “Air to Air Energy Recovery Ventilator”

Rl

B. Regulatory Requirements
1. UL and NEMA: Provide electrical components required as part of residential
appliances that are listed and labeled by UL and that comply with applicable
NEMA standards.

C. Energy Ratings: Provide equipment that qualifies for the EPA/DOE Energy Star
product labeling program where possible.

PART 2 PRODUCTS
2.1 AIR HANDLER

A. Unico Model 1218 Ventilator (Green Series)
Dimensions: 12”7 x 20” x 38”

Weight: 92 lbs

Nominal Capacity: 1.5 tons

Cabinet Type: Galvanized

Motor:

a. Size: 2 HP

b. RPM: 1800 Max, Variable

c. Bearing: permanently lubricated

ik W

2.2 OUTDOOR UNIT

A. Unico UniChiller RC

Nominal Capacity: 18,000 Btu/hr.
Sound Level: 69 dB

Min. Circuit Amp: 29.1 A
Max Circuit Breaker: 45 A
Voltage: 208/230 V
Frequency: 60 Hz

Phase: Single

Amps @ 230 V: 19
Refrigerant:

a. Type: R-22

b. Charge: 5.1 lbs

10. Ship Weight: 310 lbs

O XNV AW

PART 3 EXECUTION
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3.1 INSTALLATION

A. Outdoor Unit:
1. Install per manufacturer’s instructions.
2. Placement must satisty all stand-off and/or clearance requirements per building
code.
3. Temporary Installation:
a. Masonry or properly treated lumber platform must be created to
manufacturer’s specifications.
b. Platform must be transportable.
c. Shipping materials should be kept to facilitate the repackaging and
transportation of the outdoor unit.
4. Permanent Installation:
a. Permanent concrete pad should be poured in conjunction with the foundation
of the house.
5. Connection of outdoor unit to air handler:
a. Regular residential water plumbing methods and materials should be used to
make the connection.
b. Weather resistant plumbing materials must be selected to avoid weather/UV
damage.
c. All pipe runs should be thoroughly insulated using foil backed pipe wrap or
equivalent.
d. System must be filled with distilled water, per manufacturer’s instructions
once all connections have been made.
e. Once the system is charged with water, all connection should be checked for
leaks.
f.  1f detected, leaks must be repaired.
This system does not need to be charged with refrigerant! The outdoor unit
contains a pre-charged closed refrigerant loop. Water is used in place of the
“refrigerant” between the outdoor unit and the air handler.

END OF SECTION 23 50 00
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SECTION 23 60 00
CENTRAL COOLING EQUIPMENT

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections: 23 50 00 “Central Heating Equipment”

B. Please see section 23 50 00. The outdoor unit and air handler function as both central
heating and central cooling equipment. Upon completion of 23 50 00, central cooling
equipment will also be completely installed.

PART 2 PRODUCTS
2.1 SEE SECTION 23 50 00
PART 3 EXECUTION

3.1 SEE SECTION 23 50 00

END OF SECTION 23 60 00
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SECTION 23 72 00
AIR TO AIR ENERGY RECOVERY VENTILATOR

PART 1 GENERAL

1.1 SUMMARY

A.

Related Sections:

Rl

Section 23 00 00 “Heating, Ventilating, and Air Conditioning (HVAC)”
Section23 31 00 “HVAC Ducts and Casings”

Section23 37 00 “Air Outlets and Inlets”

Section23 50 00 “Central Heating Equipment”

Section23 60 00 “Central Cooling Equipment”

PART 2 PRODUCTS

2.1 VENTILATOR UNIT

A.

Constructo 1.0 Energy Recovery Ventilator

1.

2
3
4
5.
6.
7
8
9
1

Air flow: 45-105 CFM

Type of Recovery: ERV

Filter Type: Washable foam

Voltage: 120V

Power: 104 W

Current: 1.0 A

Dimensions: 23” x 13” x20”

Weight: 45 lbs
. Home Ventilation Institute (HVI) certified
0. UL listed

PART 3 EXECUTION

3.1 INSTALLATION

A.

B.

Ventilator will be attached to the ceiling in the mechanical space.

Fabricated shelving/brackets must comply with structural codes and seismic design
requirements.

Manufacturer’s guidelines must be following during installation. Including:
1.
2.

Satisfying minimum head-room
Satisfying minimum clearances

Placement must allow accessibility for routine maintenance (filter changes, etc.).

END OF SECTION 23 72 00
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SECTION 25 11 00
HOME AUTOMATION AND CONTROL SYSTEMS

PART 1 GENERAL
1.1 SUMMARY

A. System Description

1. HVAC control: The Chameleon Automation system will control all of the heating,
cooling and ventilation of the house via pumps, valves and the Unico System.

2. Lighting control: The Chameleon Automation system will control lights
throughout the house using the C-Bus protocol.

3. Power monitoring: The Chameleon Automation system will monitor the power
consumed and produced in the house using a Schneider Electric PowerLogic
Branch Current Monitor then display the information to the user.

4. Passive control: The Chameleon Automation system will control the windows and
shades in the house with motors.

B. Related Sections:
Plumbing
HVAC
Electrical
Windows
Shades
Lighting
Power
Entertainment

XN W

1.2 SECTION REQUIREMENTS
A. The installer is to ensure that all work meets all specifications.

1.3 DEFINITIONS

A. IEEE 802.11 - The standard for implementing wireless local area network computer
communication.

B. C-Bus — communications protocol developed by Shneider Electric to control lighting
and shades in buildings.

PART 2 PRODUCTS
2.1 GENERAL

A. Fully operational controls system and monitoring, such as
1. Sensors

2. Control Devices

3. Communication components

4. Software/Hardware components with documentation
5

Operating and maintenance manuals

B. Product List
1. General
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a. back-ups
b. tablet mounts (padtab)
2. Central Server
a. Foxconn Intel based Mini PC
3. Modules
a. PoE Arduino Modules
4. Interactive Display
a. Nexus7
5. Enclosure
a. Chameleon Enclosure
b. Chameleon Faceplate
6. Design Requirements
a. Design wiring and conduit for power to all elements of the system.
b. Design communication wiring for hardwired components of the system.
c. Supply programmable controllers to meet project requirements.
d. Review module locations.
7. Language Requirements
a. Provide an English user interface.
b. Provide software documentation in English.
c. Provide user manuals in English.
8. Product Requirements
a. System to use IEEE 802.3af communication protocol.
b. Products to be installed in wall cavities.
c. Central server to be installed into Chameleon Enclosure.
9. Installation
a. Modules to be installed into cavities in the SIPs.
b. Central server to be mounted in the Mechanical Closet.
c. All installations carried out according to the supplied manufacturer’s data.
10. Personal Computer
a. Intel DC3217IYE Next Unit of Computing.
b. Asus 24” Full HD Monitor
c. USB RF wireless ergonomic wave combo

PART 3 EXECUTION

3.1 INSTALLATION

A. Run ethernet lines to wall cavities.

B. Install modules into wall cavities.

C. Run sensor/device lines to module.

D. Debug system software if necessary.

E. Demonstrate functionality of control system.

END OF SECTION 25 11 00
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SECTION 26 05 00
COMMON WORK RESULTS FOR ELECTRICAL

PART 1 GENERAL
1.1 SECTION REQUIREMENTS

A. Electrical Components, Devices and Accessories: Listed an labeled as defined in NFPA
70, by a qualified testing agency ad marked for intended location and application

B. Comply with 2011 NFPA 70, and all applicable local codes.
PART 2 PRODUCTS
2.1 CONDUCTOR AND CABLES

A. Conductors:

1. Conductors, No. 12 AWG and Smaller: Solid copper

2. Conductors, No. 10 AWG and larger: Stranded copper

3. Insulation: Thermoplastic, rated at 75 deg C minimum

4. Wire Connectors and Splices: Units of size, ampacity rating, material, type and
class suitable for service indicated.

5. Products: Furnish products listed as classified by Underwriters’ Laboratories Inc
or testing firm acceptable to the authority having jurisdiction as suitable for the
purpose specified and indicated.

B. Cable Type NM-B Cable: Comply with UL 719 with Type THHN/THWN conductors
complying with UL- 83

C. Cable Type SEU: Comply with UL 854 with Type THHN/THWN conductors
complying with UL 83 or Type XHHW-2 conductors complying with UL 44

D. Cable Type UF-B: Comply with UL 493 with Type THHN/THWN conductors
complying with UL 83.

2.2 GROUNDING MATERIALS

A. Conductors: Solid for No. 12 AWG and smaller, and stranded for No. 8 AWG and
larger unless otherwise indicated.
1. Insulated Conductors: Copper wire or cable insulated for 600 V unless otherwise
required by applicable Code or authorities having jurisdiction
2. Bare, Solid-Copper Conductors: Comply with ASTM B 3
3. Bare, Stranded-Copper Conductors: Comply with ASTM B 8

B. Bolted Connectors for Conductors and Pipes: Copper or copper alloy, bolted pressure-
type, with at least two bolts with clamp-type pipe connectors sized for pipe.

C. Welded Connectors: Exothermic-welding kits of types recommended by kit
manufacturer for materials being joined and installation conditions.

2.3 ELECTRICAL IDENTIFICATION MATERIALS
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A. Conductor Identification Materials: Color-Coding Conductor Tape: Self-adhesive
vinyl tape 1/2 to 2 inches wide.

B. Tape Markers for Wire: Vinyl or vinyl-cloth, self-adhesive, wraparound type with
circuit identification legend machine printed by thermal transfer or equivalent process

C. Self-adhesive Warning Labels: Factory printed, multicolor, pressure-sensitive adhesive
labels, configured for display on front cover, door, or other access to equipment unless
otherwise indicated.

D. Metal-Backed, Butyrate Warning Signs: Weather-resistant, non-fading, preprinted,
cellulose-acetate butyrate signs with 0.0396 inch galvanized steel backing; and with
colors, legend and size required for application

E. Equipment Identification Labels: Engraved, laminated acrylic or melamine label;
punched or drilled for screw mounting. White letters on a dark-gray background; red

letters for emergency systems

F. Fasteners: Self-tapping, stainless steel screws or stainless steel machining screws with
nuts and flat and lock washers

2.4 SUPPORT AND ANCHORAGE COMPONENTS

A. Raceway and Cable Supports: As described in NECA 1
B. Conduit and Cable Devices: Steel and malleable iron hangers, clamps and fittings
C. Support for Conductors in Vertical Conduit: Factory-fabricated assembly consisting of

threaded malleable iron body and insulating wedging

D. Structural Steel for Fabricated Supports and Restraints: ASTM A 36/A 36M, steel plates
shapes and bars; black and galvanized

E. Mounting, Anchoring and Attachment Components:

1. Mechanical-Expansion Anchors: Insert-wedge-type, zinc-coated steel, for use in
hardened Portland cement concrete.

2. Clamps for Attachment to Steel Structural Elements: MSS SP-58, type suitable for
attached structural Element

3. Through Bolts: Structural type, hex head, high strength; complying with ASTM A
325.

4. Toggle Bolts: All-steel springhead type

5. Hanger Rods: Threaded steel

2.5 SLEEVES FOR RACEWAYS AND CABLES

A. Steel Pipe Sleeves: ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel,
plain ends
B. Cast-Iron Pipe Sleeves: Cast or fabricated “wall pipe” equivalent to ductile-iron

pressure pipe, with plain ends and integral waterstop unless otherwise indicated

C. Sleeves for Rectangular Openings: Galvanized-steel sheet
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D. Sleeve Seals: Modular sealing device, designed for field assembly, to fill annular space
between sleeve and raceway or cable
1. Pressure Plates: Carbon steel. Include two for each sealing elements
2. Connecting Bolts and Nuts: Carbon steel with corrosion-resistant coating of
length required to secure pressure plates to sealing elements. Include one for each
element.
PART 3 EXECUTION
3.1 GENERAL ELECTRICAL EQUIPMENT INSTALLATION REQUIREMENTS

A. Install electrical equipment to allow maximum possible headroom unless specific
mounting heights that reduce headroom are indicated

B. Install electrical equipment to provide for ease of disconnecting the equipment with
minimum interference to other installations

C. Install electrical equipment to allow right of way for piping and conduit installed at
required slope.

D. Install electrical equipment to ensure that connecting cable and wireways are clear of
obstructions and of the working and access space of other equipment.

E. Install sleeve and sleeve seals of type and number required for sealing electrical service
penetrations of exterior walls.

F. Comply with NECA 1.
3.2 RACWAYS AND CABLE INSTALLATION
A. Conceal cables, unless otherwise indicated, within finished walls, ceilings and floors

B. Install cables at least 6 inches away from parallel runs of water pipes. Locate
horizontal raceway runs above water piping.

C. Connect motors and equipment subject to vibration, noise transmission, or movement
with a 72-inch maximum length of flexible conduit.

33 WIRING METHODS
A. Service Entrance: Type SE or USE-2 multiconductor cable

B. Exposed Feeders, Branch Circuits, and Class 1 Control Circuits, Including in
Crawlspaces: Nonmetallic sheathed cable, Type NM or NMC

C. Feeders and Branch Circuits Concealed in Ceilings, Walls, Partitions, and
Crawlspaces: Nonmetallic sheathed cable, Type NM or NMC

D. Cord Drops and Portable Appliance Connections: Type SO, hard service cord with
stainless steel, wire mesh, and strain relief device at terminations to suit application

E. Class 2 Control Circuits: Power-limited cable, concealed in building finishes.
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3.4 GROUNDING

A. Grounding Conductors: Install bare copper conductor, #4 AWG minimum.

B. Pipe and Equipment Grounding Conductor Terminations: Bolted

C. Connections to Structural Steel: 2 hole compression lug. All structural steel shall be
grounded.

D. Install grounding conductors routed along shorted and straightest paths possible

unless otherwise indicated or required by Code. Avoid obstructing access or placing
conductors where they may be subjected to strain, impact or damage.

E. Install ground rod driven into ground according to ground rod manufacturer’s
instructions.

F. Make Connections without exposing steel or damaging coating.

G. Install bonding straps and jumpers in locations accessible for inspection and

maintenance, except where routed through short lengths of conduit
H. Bond straps directly to basic structure, take care not to penetrate any adjacent parts

L. Test completed grounding system at each location where a maximum ground-
resistance level is specified at service disconnect enclosure grounding terminal.

1. Measure ground resistance not less than two full days after last trace of
precipitation and without soil being moistened by any means other than natural
drainage or seepage and without chemical treatment or other artificial means of
reducing natural ground resistance
Perform tests by fall-of-potential method according to IEEE 81
3. Report measured ground resistances that exceed the following values:

a. Power and Lighting Equipment or System with Capacity 500 kVA and Less: 10
ohms
b. Power Distribution Units or panelboards Serving Electronic Equipment: 5
ohms.
4. Excessive Ground Resistance: If resistance to ground exceeds specified values,
include recommendations to reduce ground resistance

g

3.5 IDENTIFICATION

A. Power-Circuit Conductor Identification: For No. 8 AWG conductors and larger, at
each location where observable, identify phase using color-coding conductor tape

B. Warning Labels for Enclosures for Power and Lighting: Comply with 29 CFR
1910.145; identify system voltage with black letters on an orange background. Apply
to exterior of door cover, or other access

C. Equipment Identification Labels
1. Labeling Instructions:

a. Indoor Equipment: Adhesive film label with clear protective overlay. Provide a
single line of text with %2 inch high letters on 1 % inch high label; where two
lines of text are required, use labels 2 inches high

b. Outdoor Equipment: Engraved, laminated acrylic or melamine label, drilled
for screw attachment
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c. Elevated Components: Increase sizes of labels and legend to those appropriate

for viewing from the floor.

2. Equipment to be Labeled

Panelboards, electrical cabinets, and enclosures

Motor-control centers

Disconnect switches

Enclosed circuit breakers

Motor starters

Power transfer equipment

g. Contactors

me a0 o

D. Verify identity of each item before installing identification products

E. Install identification materials and devices at locations for most convenient viewing
without interference with operation and maintenance of equipment

F. Attach non-adhesive signs and plastic labels with screws and auxiliary hardware
appropriate to the location and substrate

G. Install system identification color banding for raceways and cables at 50 foot
maximum intervals in straight runs, and at 25 foot maximum intervals in congested
areas

H. Color Coding for Phase Identification, 600 V and Less: Underground service, feeder

and branch-circuit conductors
1. Colors for 240/120-V Circuits
a. Phase A: Black
b. Phase B: Red
c. Neutral: White
2. Field Applied, Color-Coding Conductor Tape: Apply in half-lapped turns for a
minimum distance of 6 inches from terminal points

3.6 INSTALLATION OF HANGERS AND SUPPORTS

A. Fasten hangers and supports securely in place, with provisions for thermal and
structural movement. Install with concealed fasteners unless otherwise indicated

B. Separate dissimilar metals and metal products from contact with wood or
cementitious materials, by painting each metal surface in area of contact with a
bituminous coating or by other permanent separation

C. Multiple Cables: Install on trapeze-type supports fabricated with steel slotted channel

D. Strength of Support Assemblies: Where not indicated, select sizes of components so
strength will be adequate to carry present and future static loads within specified
loading limits. Minimum static design load used from strength determination shall be
weight of supported components plus 200 1b

E. Mounting and Anchorage of Surface-Mounted Equipment and Components: Anchor
and fasten electrical items and their supports to building structural elements by the
following methods unless otherwise indicated or required by Code:

1. To wood: fasten with lag screws or through bolts
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2. To steel: beam clamps (MSS Type 19. 21. 23. 25. Or 27) complying with MSS SP-
69 or Spring tension clamps

3. To light steel: sheet metal screws

4. Items mounted on hollow walls and nonstructural building surfaces: mount on
slotted channel racks attached to substrate

3.7 SLEEVE AND SLEEVE-SEALS INSTALLATION

A. Cut sleeves to length for mounting flush with both wall surfaces
B. Extend sleeves installed in floors 2 inches above finished floor level
C. Size pipe sleeves to provide %4 inch annular clear space between sleeve and cable

unless sleeve seal is to be installed

D. Interior Penetrations of Non-Fire Rated Wall and Floors: Seal annular space between
sleeve and cable using joint sealant appropriate for size, depth and location of joint
according to Division 07 Section “Joint Penetration”

E. Roof-Penetration Sleeves: Seal penetration of individual cables with flexible boot-type
flashing units applied in coordination with roofing work

15 Aboveground Exterior Floor Penetrations: Seal penetrations using sleeves and
mechanical sleeve seals. Size sleeves to allow for 1 inch annular clear space between

pipe and sleeve for installing mechanical sleeve seals

END OF SECTION 26 05 00
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SECTION 26 05 19
LOW-VOLTAGE ELECTRICAL CONDUCTORS AND CABLES

PART 1 GENERAL

1.1 SECTION INCLUDES

A.

B.

Wire and cable for 600 volts and less

Wiring connectors and connections

1.2 RELATED SECTIONS

A.

=

o 0

m

Section 26 05 00 “Common Work Results for Electrical”
Section 26 05 33 “Raceway and Boxes for Electrical Systems”
Section 26 24 16 “Panelboards”

Section 26 27 13 “Electricity Metering”

Section 26 27 26 “Wiring Devices”

1.3 REFERENCES

A.

C.

NECA 1- Standard Practices for Good Workmanship in Electrical Contracting;
National Electrical Contractors Association; 2006

NETA STD ATS- Acceptance Testing Specifications for Electrical Power Distribution
Equipment and Systems; International Electrical Testing Association; 2009.

NFPA 70- National Electrical Code; National Fire Protection Association; 2011.

1.4 QUALITY ASSURANCE

A.

B.

Conform to requirements of 2011 NFPA 70.

Products: Furnish products listed as classified by Underwriters Laboratories Inc. or
testing firm acceptable to the authority having jurisdiction as suitable for the purpose
specified and indicated.

PART 2 PRODUCTS

2.1 WIRING REQUIREMENTS

A.

B.

Dry Locations: Use only building wire with Type THHN insulation

Wet or Damp Interior Locations: Use only building wire with Type THHN-2/THWN-2
or XHHW-2 insulation in raceway.

Exterior Locations: Use only building wire with Type THHN/THWN or XHW
insulation in raceway. Exception: rooftop PV modules to use USE-2 in free air.
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D. Use 2 AWG aluminum wire with USE-2 insulation for rooftop PV interconnection.
E. Use stranded conductor for feeders and branch circuits 10 AWG and larger

F. Use conductor not smaller than 14 AWG for power and lighting circuits.

G. Use conductor not smaller than 24 AWG for control circuits

H. Use 10 AWG conductors for 20 ampere, 120 volt branch circuits longer than 75 feet.
L Shall have designated ground conductor. Ground path via armor jacket shall not be

acceptable

2.2 BUILDING WIRE

A. Description: Single conductor insulated wire.

B. Conductor: Copper

C. Insulation Voltage Rating: 600 volts

D. Insulation: NFPA 70, Type THHN

E. Insulation Color: Conductor sizes AWG and smaller shall have solid color insulation

as required for phasing. Conductors sizes 8 AWG and larger may be black in color.

2.3 METAL CLAD CABLE

A. Description: NFPA 70, Type MC

B. Conductor: Copper

C. Insulation Voltage Rating: 600 volts

D. Insulation Temperature Rating: 60 degrees C
E. Insulation Material: Thermoplastic

F. Armor Material: Thermoplastic

G. Armor Design: Interlock metal type

PART 3 EXECUTION

3.1 EXAMINATION

A. Verify that interior of building has been protected from weather
B. Verify that mechanical work likely to damage wire and cable has been completed
C. Verify that raceway installation is completed and supported

3.2 INSTALLATION
-
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A. Install wire and cable securely, in a neat and workmanlike manner, as specified in
NECA
B. Routine wire and cable as required to meet project conditions

1. Wire and cable routing indicated is approximate unless dimensioned
2. Where wire and cable destination is indicated and routing is not shown,
determine exact routing and lengths required.

C. Use wiring methods indicated

D. Pull all conductors into raceway at same time

E. Use suitable wire pulling lubricant as required.

F. Support cables above accessible ceiling, using spring metal clips or metal cable ties to

support cables from structure. Do not support cables from ceiling suspension system
or rest cable on ceiling panels.

G. Use suitable cable fittings and connectors

H. Neatly train and lace wiring inside boxes, equipment and panelboards

L. Clean conductor surfaces before installing lugs and connectors

]. Make splices, taps and terminations to carry full ampacity of conductors with no

perceptible temperature rise.
K. Use split bolt connectors for copper conductor splices and taps, 6 AWG and larger.
Tape un-insulated conductors and connector with electrical tape to 150 percent of

insulation rating of conductor.

L. Use solderless pressure connectors with insulating covers for copper conductor splices
and taps, 8 AWG and smaller.

M. Use insulated spring wire connectors with plastic caps for copper conductor splices
and taps, 10 AWG and smaller

N. Identify and color code wire and cable under provisions of Section 26 05 00. Identify
each conductor with its circuit number or other designation indicated.

33 FIELD QUALITY CONTROL
A. Inspect and test in accordance with NETA STD ATS, except Section 4.
B. Perform inspections and tests listed in NETA STD ATS, Section 7.3.2.

END OF SECTION 26 05 19
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SECTION 26 05 26
GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.1 SUMMARY
A. Related Sections:
1. Section 26 05 00 “Common Work Results for Electrical”
2. Section 26 05 19 “Low-Voltage Electrical Conducts and Cables”
3. Section 26 24 16 “Panel Boards”
4. Section2 6 27 13 “ Electrical Metering”

1.2 DESCRIPTION

A. This section specifies general grounding requirements of electrical equipment
operations and to provide a low impedance path for possible ground fault currents.

PART 2 PRODUCTS

2.1 GROUNDING ELECTRODES

A. Ground Rod
1. 5/8 in diameter by 8 feet long zinc or copper-coated steel rod
B. Quantity: One (1) ground electrodes
C. Electrode plates shall be bonded to each other with an uninsulated 4 AWG minimum

stranded bare copper conductor attached to the grounding plate rod with a listed
connector device (clamp) or via exothermic weld. Bonding conductors should be in
contact with the ground and placed in order to avoid trip hazards

PART 3 EXECUTION

3.1 GENERAL

A. Ground in accordance with the NEC, as shown on drawings and as hereinafter
specified.
1. Reference Section 26 05 00 “Common Work Results for Electrical”

B. System Grounding:
1. Secondary service neutrals: Ground at the supply side of the secondary
disconnecting means.

C. Equipment Grounding: Metallic structures including (ductwork, and building steel),
enclosures raceways, junction boxes, outlet boxes, cabinets, machine frames, and
other conductive items in close proximity with electrical circuits shall be grounded.

3.2 WIREWAY GROUNDING

A. Ground and bond Metallic Wireway Systems as follows
1. Bond the metallic structures of wireway to provide 100 percent electrical
continuity throughout the wireway system by connecting a 16 mm, 6 AWG,
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bonding jumper at all intermediate metallic enclosures and across all section
junctions.

2. Install insulated 16 mm, 6 AWG, bonding jumpers between the wireway system
bonded as required in paragraph 1 above, and the closest building ground at each
end and approximately every 16 meters (50 feet).

3. Use insulated 16 mm, 6 AWG, bonding jumpers to ground or bond metallic
wireway at each end at all intermediate metallic enclosures and cross all section
junctions.

4. Use insulted 16 mm, 6 AWG, bonding jumpers to ground cable tray to column
mounted building ground plates at each end and approximately every 15 meters

(50 feet).
33 INSTALLATION
A. Reference drawings for location.

B. Drive each rod vertically in the earth.

END OF SECTION 26 05 26
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SECTION 26 05 33
RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 GENERAL
1.1 GENERAL

A. Furnish outlet boxes for lighting fixtures, wall receptacles, switches, and other boxes
as required. Also, pull boxes and junction boxes shall be furnished as required.

1.2 RELATED WORK

A. General provisions of the contract general and supplementary conditions, and
Division 01 specification sections, general requirements, apply to this section.

PART 2 PRODUCTS
2.1 MATERIALS

A. Ceiling boxes: Ceiling outlet boxes shall be 4-inch octagon and 2-1/8”deep. Provide
extension rings where additional volume is required. All ceiling outlet boxes shall
have fixture stud of no bolt, self-locking type installed if required to hang fixture
specified at that outlet.

B. Wall boxes: Light wall switch boxes shall be a minimum size of 4” high by 2-1/8” wide
by 2-1/8” deep. Where more than one gang occurs, 4” square boxes or additional
larger boxes shall be used with device ring attached.

C. Manufactures: Boxes and fittings shall be Appleton, Steel City, Raco, Efcor, Crouse-
Hinds, or equal.

D. Pull and junction boxes shall be galvanized or sherardized sheet metal or code
thickness with lapped and welded joints and with 3%” flange. They shall be rigidly
supported on ceiling or wall conduit runs entering a box shall not be considered as
adequate support.

PART 3 EXECUTION
3.1 INSTALLATION

A. Install pull and/or junction boxes in conduit lines wherever necessary to avoid

excessive length of runs or number of bends in run. No run shall exceed 100 feet

without a pull box.

B. Pull and junction boxes shall be accessible and sized in accordance with provisions or
Article No 370-18 of 2011 National Electrical Code.

C. Pull and junction boxes shall be installed so that cover shall be accessible at all times.

END OF SECTION 26 05 33
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SECTION 26 24 16
PANELBOARDS

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections:
1. Section 26 05 00 “Common Work Results for Electrical”
2. Section 26 05 19 “Low-Voltage Electrical Conductors and Cables”
3. Section 26 27 26 “Electricity Metering”
4. Section 26 28 16 “Enclosed Switches and Circuit Breakers”

1.2 SECTION REQUIREMENTS

A. Electrical Components, Devices, and Accessories: Listed and labeled as defined in 2011
NFPA 70, by a qualified testing agency, and marked for intended location and application.

B. Comply with NEMA PB 1.
PART 2 PRODUCTS
2.1 GENERAL REQUIREMENTS FOR PANELBOARDS

A. Enclosures: Flush and surface mounted cabinets, NEMA 250, Type 1.
1. Front: Secured to box with concealed trim clamps
2. Hinged Front Cover: Entire front trim hinged to box and with standard door within
hinged trim cover.

B. Phase, Neutral, and Ground Buses: Tin plated aluminum.

C. Conductor Connectors: Suitable for use with conductor material and sizes.
1. Material: Tin plated aluminum.
2. Phase and Neutral Lugs: Mechanical type.
3. Ground Lugs and Bus Configured Terminators: Mechanical Type.

D. Service Equipment Label: NRTL labeled for use as service equipment for panelboards with
one or more main service disconnecting and overcurrent protective devices.

|E. Panelboard Short-Circuit Current Rating: Rated for series connected system with integral
or remote upstream overcurrent protective devices and labeled by an NTRL. Include size
and type of allowable upstream and branch devices, and listed and labeled for series
connected short-circuit rating by an NRTL.

F. Circuit Breakers: Reference section 26 28 16.
2.2 DISTRIBUTION PANELBOARD

A. Product: Square D Load Center
1. Single phase load center
2. Main Lug Only
3. Bus Rating: 225 amp, 120/240 VAC
4. Max Branch circuits: 42
5. Provide with ground bar
6. Provide with branch breakers as indicated on drawings.
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2.3 SOLAR LOAD CENTER

A. Product: Square D

Single Phase Load Center
Main Lugs Only

Rating: 125A; 120/240 VAC
Enclosure Box: NEMA 1

Two 30A Double Pole Breakers
Max Branch Circuits: 8

O Pl gs W =

PART 3 EXECUTION

3.1 INSTALLATION

A. Receive, inspect, handle, store and install panelboards and accessories according to NEMA
PB I1.1.

B. Stub four empty % inch conduits from panelboard into accessible or designated ceiling
space; stub one empty conduits into space below floor, as well as others as indicated on
drawings.

Arrange conductors into groups, bundle and wrap with wire ties.

D. Create a directory to indicate installed circuit loads and incorporating Owner’s final room
designations. Obtain approval before installing. Use a computer to create directory.
Directory shall be installed under plastic.

END OF SECTION 26 24 16

U.S. Department of Energy Solar Decathlon 2013 Page - 152



e CHAMELEON HOUSE

SECTION 26 27 13
ELECTRICITY METERING

PART 1 GENERAL
1.1 SUMMARY
A. Related Sections:
1. Section 26 05 00 “Common Work Results for Electrical.”
2. Section 26 05 19 “Low-Voltage Electrical Conductors and Cables.”

1.2 SECTIONS REQUIREMENTS

A. Submittals: Product Data and Shop Drawings.

B. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended locations and
application.

C. Coordinate NREC for services and components they furnish.

PART 2 PRODUCTS

2.1 EQUIPMENT FOR ELECTRICITY METERING BY COMPETION ORGANIZERS

A. Meters will be furnished by NREL.

B. Current-Transformer Cabinets: Comply with requirements of electrical power utility
company.

C. Meter Sockets: Steady-state and short circuit current ratings shall meet indicated

circuit ratings.

1. Square D. URTRS213 B METER SOCKET
a. Ringed
b. 200 amp
c. Enclosure: NEMA 3R

2.2 EQUIPMENT FOR ELECTRICITY METERING BY HOMEOWNER

A. Meter Socket:
1. Square D: QC816F200CH Meter Socket
a. Ringless
b. 200 amp
c. Enclosure: NEMA 3R

B. Main Disconnect Circuit Breaker
1. Square D: QOM2200VH
a. 120/240V
b. 200 amp
c. Fault Rating: 22KAIC

PART 3 EXECUTION
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3.1 INSTALLATION

A. Comply with equipment installation requirements in NECA 1.

B. Install equipment for NREL metering. Install raceways and equipment according to
NREL’s written requirements. Provide empty conduits for metering leads and extend
grounded connections as required by NREL.

C. Install modular meter center according to NECA 400 switchboard installation

requirements.

END OF SECTION 26 27 13
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SECTION 26 27 26
WIRING DEVICES

PART 1 GENERAL

1.1 SECTION REQUIREMENTS

A.

B.

C.

Submittals: Product Data.
Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and

application.

Comply with NFPA 70.

PART 2 PRODUCTS

2.1 DEVICES

A.

G.

Duplex GFCI Convenience Receptacles: 125 V, 20 A, straight blade, feed-through
type. NEMA WD 1, NEMA WD 6, UL 498, and UL 943, Class A, and include indicator
light that is lighted when device is tripped.

Wall Plates, Finished Areas: Smooth, high-impact thermoplastic or Satin-finish
stainless steel fastened with metal screws having heads matching plate color

Wall Plates, Unfinished Areas: Smooth, high-impact thermoplastic with metal screws.

Wall Plates, Damp Locations: Thermoplastic with spring-loaded lift cover and listed
and labeled for use in wet locations.

Floor Service Fittings:

1. Floor Mounted Convenience Receptacles: NEMA WD 1, NEMA WD 6,
Configuration 5-20R, and UL 498.

2. Manufacturer: Hubbell

3. Product: RACO Floor Box Kit ((6239NI)

4. Nickel Plated Concealed Receptacle

Exterior Receptacles:
1. Weather-resistant , in compliance with NEC 406.8(8)(1)

2. Housing Finish: To be selected by team architecture group

Finishes: To be selected by team architecture group

PART 3 EXECUTION

3.1 INSTALLATION

A.

B.

Comply with NECA 1, including the mounting heights listed in that standard, unless
otherwise noted.

Install devices and assemblies plumb, level, and square with building lines.
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C. When mounting into metal boxes, remove the fiber or plastic washers used to hold
device mounting screws in yokes, allowing metal-to-metal contact.

D. Mount devices flush, with long dimension vertical, and grounding terminal of
receptacles on top unless otherwise indicated. Group adjacent devices under single,

multigang wall plates.

END OF SECTION 26 27 26
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SECTION 26 28 16
ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections
1. Division 26 24 16 “Panel Boards”

1.2 SECTION REQUIREMENTS

A. Electrical Components, Devices and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency and marked for intended location and
application.

PART 2 PRODUCTS
2.1 MOLDED-CASE CIRCUIT BREAKERS

A. Description: Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting

capacity to meet available fault currents.

1. Thermal-Magnetic Circuit Breakers: Square D QO Circuit Breakers: Single and
two-pole configurations with 10,000 Amperes RMS-UL listed interrupting rating.

2. GECI Circuit Breakers: Square D QO Ground Fault Circuit Interrupter. Single and
two-pole configurations with 6-mA trip sensitivity

3. AFCI Circuit Breakers: Square D QO Arc-D-tect Arc Fault Circuit Interrupter.
Single pole configurations with arc fault protection in accordance with UL 1699.

B. Features and Accessories

1. Lugs: suitable for number, size, trip ratings, and conductor material.

2. Application Listing: Appropriate for application; Type SWD for switching
fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity
discharge (HID) lighting circuits.

3. Ground-Fault Protection: Comply with UL 1053; integrally mounted, self-
powered type with ground-fault indicator; relay with adjustable pickup and time-
delay settings, and push-to-test feature.

Shunt Trip: Trip coil energized from separate circuit, with coil-clearing contact.
Alarm Switch: One NO contact that operates only when circuit breaker has
tripped.

SOES

2.2 ENCLOSURES
A. NEMA AB 1, NEMA KS 1, NEMA 250 AND UL 50, to comply with environmental
conditions at installed location.
1. Outdoor Locations: NEMA 250, Type 3R
PART 3 EXECUTION

3.1 INSTALLATION
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A. Install individual wall-mounted switches and circuit breakers with tops at uniform
height unless otherwise indicated.

B. Comply with NECA 1.
3.2 FIELD QUALITY CONTROL
A. Perform the following fielded tests and inspections and prepare test reports:
1. Perform each visual and mechanical inspection and electrical test stated in NETA

Acceptance Testing Specification. Certify compliance with test parameters.

END OF SECTION 26 28 16
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SECTION 26 31 00
PHOTOVOLTAIC COLLECTOR

PART 1 GENERAL
1.1 SECTION INCLUDES
A. Photovoltaic Collectors

1.2 RELATED SECTIONS

A. Section 05 14 13 “Architecturally-Exposed Structural Aluminum Framing.”
B. Section 07 72 00 “Roof Accessories.”

C. Section 26 05 19 “Low-Voltage Electrical Conductors and Cables.”

D. Section 26 24 16 “Panelboards.”

E. Section 48 19 16 “Electrical Power Generation Inverters.”

1.3 REFERENCES
A. 2011 National Electrical Code (NEC) — NEC Article 690.
1.4 SCOPE OF WORK

A. Furnish and install all materials, equipment and service for a complete, fully
operational photovoltaic system; ratings as specified herein.

B. All routing of conduits, fasteners and supports, connections and all work associated
with mounting array to racking system on roof shall be included.

C. Connect to electrical system provided under Division 26 as indicated on the drawings.
1.5 COORDINATION

A. Coordinate flashing equipment or mounting system to roof with roofing contractor
including all roof penetrations and associated weatherproofing and sealing.

PART 2 PRODUCTS
2.1 PHOTOVOLTAIC PANELS BY OWNER

A. tenKsolar RAIS WAVE System - Model XT-A 410W-P modules
1. 410 Watt Solar Panel.
2. Maximum power voltage/current: 57V/9.1A
3. The Solar Photovoltaic (SPV) panels shall be provided in an array, as indicated on
the architectural drawings.
4. Reference drawings and section 05 14 13 for racking system.

B. Sanyo Model HIT-195DA3 bi-facial module
1. 195 Watt Solar Panel
2. Maximum power voltage/current: 55.8V/3.5A
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3. The Solar Photovoltaic (SPV) panels shall be provided in an array, as indicated on
the architectural drawings.
4. Reference drawings for integral solarium mounting.

PART 3 EXECUTION

3.1 INSTALLATION

A. The photovoltaic system shall be designed and installed by Solar House electrical
team, in consultation with factory representatives of proposed system and team
university electrical engineer/advisor.

B. The complete Solar Photovoltaic System shall be provided in strict accordance with
NEC article 690. Installation requirements related to this may be summarized, but not
limited to the following:

1. All AC and high voltage DC circuits shall be installed in conduit. PV source
circuits and PV output circuits should not be contained in the same raceway.

2. The roof mounted photovoltaic arrays shall be provided with DC ground-fault
protection.

3. Circuit sizing, overcurrent protection and disconnecting means shall be sized for
the specific application and equipment provided for this system.

4. The connection to a module or panels on the roof mounted array shall be arranged
to facilitate the removal of a module without interrupting the grounding system or
disrupting connection of the remaining modules or panel to the inverters.

3.2 EXAMINATION

A. Upon completion and before acceptance, system performance shall be demonstrated
in the presence of the Team that all specified functions are accomplished and that the
complete solar photovoltaic system meets the contract performance criteria. Provide
seven calendar days minimum notice to Team prior to demonstration so that all
interested parties may attend.

B. System shall be tested by and a certificate of inspection shall be furnished by a
qualified manufacturer’s representative or equipment vendor; submit report indicating

results to the Team.

END OF SECTION 26 31 00
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SECTION 26 33 13
BATTERIES

PART 1 GENERAL
1.1 SUMMARY

A. Section Includes:
1. Batteries for Television Remote Control
2. Batteries for Stereo Remote Control
3. Batteries for Computer
4. Batteries for Smoke Detector Battery Back Up

B. Related Sections:
1. Section 11 28 13 “Computers”
2. Section 11 52 00 “Audio-Visual Equipment”
3. Section 12 38 00 “Residential Furniture”
PART 2 PRODUCTS

2.1 BATTERIES FOR TELEVISION, STEREO AND DUCTLESS MINI SPLIT UNIT REMOTE
CONTROLS

A. Product: Energizer NHIZ-850
1. Classification: Rechargeable
2. Chemical System: Nickel-Metal Hydride
3. Designation: ANSI- 1.2H1
4. Nominal Voltage: 1.2 volts
2.2 BATTERIES FOR COMPUTER
A. Product: Dell Distributed 29 watt-hour 4 cell rechargeable battery
PART 3 EXECUTION
3.1 INSTALLATION

A. Install batteries in equipment according to manufacturer’s instructions

END OF SECTION 26 33 13
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SECTION 26 50 00
LIGHTING
PART 1 GENERAL

1.1 SUMMARY

A. Section Requirements:

1. Submittals: Product Data for each luminaire, including lamps.

2. Fixtures, Electrical Components, Devices, and accessories: Listed and labeled as
defined in NFPA 70, by a qualified testing agency, and marked for intended
location and application.

3. Comply with IEEC C2, “National Electrical Safety Code.”

4. Coordinate ceiling-mounted luminaires with ceiling construction, mechanical
work and security and fire-prevention features mounted in ceiling space and on
ceiling.

B. Related Sections:

Section 08 80 00 “Glazing”

Section 09 54 00 “Specialty Ceiling”

Section 09 62 00 “Sheet Metal Flashing and Trim”

Section 21 13 00 “Fire-Suppression Sprinkler Systems”

Section 25 11 00 “Home Automation and Control Systems”
Section 26 05 00 “Common Work Results for Electrical”

Section 26 05 19 “Low-Voltage Electrical Conductors and Cables”
Section 26 05 33 “Raceways and Boxes for Electrical Systems”
Section 26 27 26 “Panelboards”

O PN WD

PART 2 PRODUCTS

2.1 GENERAL REQUIREMENTS

A. Recessed Fixtures: Comply with NEMA LE 4 for ceiling compatibility for recessed
fixtures
B. Incandescent Fixtures: Comply with UL 1598. Where LER is specified, test according

to NEMA LE 5A.

C. Exterior Luminaires: Comply with UL 1598 and listed and labeled for installation in
wet locations by an NRTL acceptable to authorities having jurisdiction.

D. Comply with IESNA RP-8 for parameters of lateral light distribution patterns
indicated for luminaires.

E. Plastic Parts: High resistance to yellowing and other changes due to aging, exposure to
heat, and UV radiation.

2.2 INDOOR FIXTURES

A. Track Lighting in Main Living Area:
1. Juno Trac-Master System: TU4, TU8, and TU12
2. Lengths: 4,8, and 12’
3. Voltage: 120VAC
a. AVIO™ TRAC MOUNTED SERIES XT16101
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b. HALO LF5061620
c. ART GLASS PENDANTS P95 - LONG CONE

B. Ceiling Fixture for Troughs:

Tubular Fluorescent

Manufacturer: HE Williams

Product: SM76-4-132-120V

Stepped Dimming Ballast, 0/10/40/100%
Ballast Type: Electronic T8, Side Mounted
No. Lamps: 1

Length: 4

Batffle:

Parasquare 1 — Small Cell Low Glare Parabolic Louver
Manufacturer: SLP

Thickness: .4”

Blade Spacing: .625”

Width: 9 127

Finish: Glossy Black

e O o e

me oo o

C. Linear Fixture (Mechanical Room)
1. 4 Linear Tubular Fluorescent
2. Product: LaMar Lighting WN Series
3. Model Number: WN-132-E8-U

D. Bathroom Can Light Fixture
1. 47 LED IC/Airtight New Construction Housing with Lens
2. Product: Nora Lighting
3. Mounting: Recessed ceiling with platinum diffused reflector and flange
4. Housing: NHIC-5 LED AT
5. UL Wet Location Listed
E. Bathroom Vanity Light

20.5 inch Cylindrical LED Wall Sconce
Product: George Kovacs

Model Number: P5044-077-L

UL Listed Damp Location

Width: 20.5 inches

Height: 4.75 inches

S

2.3 EXTERIOR FIXTURES

A. Wall-mounted Powered Lantern, LED
Product: Hampton Bay

Model: HB7054-35

Voltage: 120 VAC

Dimensions: 7.13” x 6.08” x 9.38”
Exterior Finish: Brushed Nickel

AR

PART 3 EXECUTION
3.1 INSTALLATION

A. Set units level, plumb, and square with ceiling, walls, and floors and secure.
I E—
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B. Adequate support for all Fixtures. Conduit shall not be used for support.
C. Adjust aim able lighting fixtures to provide required light intensities.

END OF SECTION 26 50 00

DIVISION 28
ELECTRONIC SAFETY
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SECTION 28 31 46
SMOKE DETECTION SENSOR

PART 1 GENERAL
1.1 SUMMARY

A. Related Sections:
1. Section 26 05 19 “Low-Voltage Electrical Conductors and Cables.”

1.2 SECTION REQUIREMENTS
A. System Description: Non-coded, conventional, hardwired, zoned 24-V dc look system.

1. Initiating Device Circuits: NFPA 72, Class B, Style B.
2. Notification Appliance Circuits: NFPA 72, Class B, Style DIVISION

B. Submittals: Product Data and system operating description.

C. Submittals to Authorities Having Jurisdiction: In addition to distribution requirements
for submittals, make an identical submittal to authorities having jurisdiction. To
facilitate review, include copies of annotated Contract Drawings as needed to depict

component locations.

D.  Comply with NFPA 72

E. UL listed and labeled.

F. Electrical Components, Devices, and Accessories: Listed and labeled as defined in
NFPA 70, by a qualified testing agency, and marked for intended location and
application.

PART 2 PRODUCTS
2.1 ALARM-INITIATING DEVICES

A. Smoke Detector: First Alert
1. Model: SC120B
2. UL 1971, 120V ac, self-restoring, hard-wired electric type.
3. Finished: White
4. 9V battery backup

2.2 WIRE AND CABLE

A. General: UL listed and labeled as complying with NFPA 70, Article 760.

B. Signal Line Circuits: Twisted, shielded pair, size as recommended by system
manufacturer.

C. Non-Power-Limited Circuits: Solid copper conductors with 600 V rated, 75 degree C,

color-coded insulation.
1. Low Voltage Circuits: No. 16 AWG, minimum.
2. Line Voltage Circuits: No. 12 AWG, minimum.
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PART 3 EXECUTION
3.1 INSTALLATION
A. Install and test systems according to NFPA 72, Comply with NECA 1.

B. Wiring method: Install wiring “fished” in concealed spaces and exposed on ceilings
and walls where