The University of Arizona
Manual of Design and Specification Standards

INTRODUCTION

This Manual of Design and Specification Standards is the result of a charter initiated by the Deputy Vice
President for Facilities, Robert W. Hatch, in November 1993. A task force was then created to establish
a process to develop, implement and maintain the use of new University of Arizona Design and
Specification Standards in the design, renovation and maintenance of all facility related projects. The
task force completed this mission in June 1994 and established a Standing Oversight Committee to
oversee the development and implementation of this new Manual.

The primary function of the Oversight Committee is to establish the authority under which the new
Manual of Design and Specification Standards (DSS Manual) will operate. The Oversight Committee is
to maintain a consistent decision making and operating philosophy that integrates the best interests of
the UA Facilities Group and the current design and construction industries. The Oversight Committee
performs this critical function by supervising the Technical Sub-Committees, approving all drafts of the
DSS Manual and entertains all revision requests submitted.

The technical content of this manual represents the culmination of input from many Technical Sub-
Committees who reviewed previous UA Standard Guidelines and integrated current needs and practices.
Although it is felt that this effort produced a more up to date listing of UA Design and Specification
Standards, it is realized that improvements are always possible and that many iterations may be required
to achieve perfection. To pursue this goal a procedure has been formalized to continuously receive input
an issue revisions to the Manual on a regular basis.

The most important aspect of this DSS Manual is the process to evaluate and implement revisions.
Consequently your attention is directed to the Request for Revision Forms included in this manual.
Without your continued and valued input the content of the Manual would stagnate.

Appreciation should be given to the following individuals for their participation as the Oversight
Committee and their efforts in the development and compilation of this Manual.

Brian Dolan Facilities Design and Construction
Carl Gajdorus Facilities Design and Construction
Bob Herman Facilities Management
Lionel Jacobs Facilities Management

George McFerron Facilities Design and Construction

Acknowledgments should also be given to all those who participated in the Technical Sub-Committees
for without their efforts this Manual would not be possible.

Bob Smith, Director Al Tarcola, Director
Facilities Design and Construction Facilities Management
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TAB B-9

RECORD DRAWINGS

Project record drawings and shall be prepared for all University of Arizona projects. The concept
“Record Drawings” shall replace what has previously been called “As-Builts”.

During construction the Contractor shall maintain a clean set of project drawings to record all as-built
and record information. This information shall be kept current and in accordance with the requirements
of Division 01300. The UA may additionally require that every month, as a condition for progress
payment, the Contractor shall print a set of bluelines for review and to insure that the as-builts are
being maintained and the updated information is accurate, clear and legible.

At the end of construction the Contractor will give to the Architect/Engineer the updated mylars or a
final blueline copy. The Consultant will then transfer this information to a new set of reproducible
mylars. In addition the Consultant will incorporate any other revised information provided during the
course of construction. (RFI's, ASI's, RFP’s etc.) that may be missing from the Contractor’s set of
drawings.

Whenever possible changes should be incorporated into the drawings by striking through the original
information, entering the new information, referencing the change to the initiating document and
flagging/keynoting the revision to "Record Drawings”. It is also desirable to include a brief description of
the nature of the change when appropriate (i.e., waterproofing added, outlets revised, etc.).

Where the original drawings were produced using AutoCADD the record drawings should also be
produced in AutoCADD.

It is realized that Record Drawings produced with AutoCADD will not be sealed as the original
construction documents were.

Every drawing sheet shall contain somewhere a large (3/4” x 2") block stating “RECORD DRAWINGS”
and the submittal date. In addition, the revision title block listing shall show as its last entry the date of
the record drawing submittal and referenced accordingly. The date for every sheet within the complete
set shall be the same.

Where contractor furnished shop drawings would be of value for the archival record drawings, they
shall be pasted up on a blank title block sheet and/or scanned into an AutoCADD file. Examples of
beneficial drawings are fire sprinkler, fire alarm, telecom, EMCS shop drawings and mechanical
coordination drawings. These additional sheets can be reduced to facilitate posting on the standard title
block sheet. Place a prominent note indicating the origin of the drawing. Create an appropriate sheet
numbering scheme and update the drawing index accordingly.

Completed Record Drawing mylars (and AutoCADD compact disk computer files) are then forwarded to

FDC for archiving. A set of bluelines are produced and sent to FM Engineering for their use and
reference.

1 Page B9-1 03/02



The University of Arizona
Manual of Design and Specification Standards

TAB B-10
VARIANCE PROCEDURE

It is realized that there will be project specific instances where a variance to the specification standards contained
with in Tab E of the UA DSS Manual may be desired and/or warranted. Any party to a project may initiate a
variance by completing a Request for Variance form and submitting it to the Project Manager for consideration.
The process for evaluating the variance item is prescribed by the following flow chart. Variances are only
considered on a case by case basis and do not constitute a wholesale revision to the DSS Manual.

Variance Item Initiated

Architect/User/FDC/FM
Project Manager No

Sponsors

Yes
FM/FDC No Project Manager No

Consensus Sponsors

Yes Yes
Allow FM/FDC E_)lrectors Reject
Decide
Sign and Distribute

Form as Appropriate

Proceed
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MANUAL OF DESIGN AND SPECIFICATION STANDARDS
REQUEST FOR VARIANCE

Introduction:

The University of Arizona desires to utilize the Design and Specification Standards without
exception or variance. Special conditions may arise, however, where a variance is needed or
justified. No variance from Design and Specification Standards will be allowed without prior
approval indicated on a Request for Variance Form.

Instructions:

1.
2.
3.

4.
5

Date:

From:

Complete form in type written text or legible hand printing in black ink.

Be sure to include your name, department or firm and telephone number.

Provide as much justification for request as possible. Attach additional sheets if necessary and
reference them on this form.

Please limit requests to one item or subject per form.

Deliver or fax completed form to the FDC Project Manager.

Telephone:

Fax No.

Please consider the following variance from the Manual of Design and Specification Standards.

Project Name: Project No.:

Section Number Reference:

Variance Requested (attach additional sheets if necessary):

Reason or Justification for Variance (attach additional sheets if necessary):

This Request for Variance is Approved Not Approved.

Reasoning:

By:

Date:

Facilities Design and Construction

Distribution:

2 Pages
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TAB C-2

CAMPUS PLANNING AND URBAN DESIGN GUIDELINES

PROJECT-SPECIFIC

The Department of Campus and Facilities Planning (CFP) will provide urban planning input on facility design
projects in the followings ways:

Capital Projects

In coordination with Facilities Design and Construction (FDC), CFP will develop Design Guidelines for the
project (e.g., massing, circulation, setbacks, etc.) and will review the project for consistency with the
Comprehensive Campus plan, and/or any other applicable subarea or functional plans.

Non-capital Projects

CFP will offer design input and interpretation of campus plans to
A/E Consultants and FDC, but will not prepare Design Guidelines specifically for the
project.

GENERAL

The following guidelines have been derived from the University's adopted Comprehensive Campus Plan (CCP),
and briefly summarize guidelines for the development of the campus, particularly where visual quality and urban
design issues area concerned. Additional background on these guidelines can be found in the CCP Review
Draft and Technical Background document, which is available at CFP. The Comprehensive Plan summary
document may be viewed on the internet at: http://w3.arizona.edu/~cfp/ccp/ccp.htm

The goal for campus aesthetics is to:

ESTABLISH A SENSE OF AESTHETIC CONTINUITY CAMPUS-WIDE, BY DEVELOPING AND UTILIZING
DESIGN VOCABULARIES AND GUIDELINES IN THE PRESERVATION AND REUSE OF EXISTING
STRUCTURES AND OPEN SPACE AREAS, AS WELL AS IN THE DESIGN OF NEW FACILITIES AND OPEN
SPACES.

It should be noted that visual quality concerns cannot be entirely separated from Development and Infrastructure
Guidelines, and that, in fact, both aesthetic and functional considerations are operative in any planning and
design activity for the campus. These guidelines primarily focus, however, on the visual quality of the outdoor
environment, including buildings and other structures, open spaces, and circulation routes.

BUILDINGS AND FACILITIES

The guidelines outlined below should be employed in designing new buildings and facilities, and in reuse of
and/or additions to existing buildings and facilities.

Orientation/Placement of Building On-site

The following considerations should be addressed in building siting and design: views, circulation, open
space, on-site parking, future expansion, microclimate, and existing site features.
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Indoor-Outdoor Relationships

A more active relationship between interior and exterior space than has occurred in most existing
facilities is a goal in the siting and design of new buildings and additions. This relationship is sought not
only on the ground plane, but at other building levels as well.

Scale and Massing

New facilities are generally becoming increasingly large and bulky. At the same time, these buildings
must be compatible with existing buildings often at a smaller scale, and must be humanly scaled at the
pedestrian level(s).

Architectural Style

Within the Historic District, all new construction should be as compatible as possible with existing
historic structures. This includes overall massing, fenestration, brickwork, and architectural detailing.
The State of Arizona Historic Preservation Office will consult in any reuse of and additions to structures
listed on the National Register.

In predominantly built-up areas already existing on campus, new construction should be architecturally
compatible with the existing structures. While contemporary architectural styling is anticipated,
appropriate massing, building materials, and detailing should contribute to a sense of visual unity.
Example: Pharmacy Building

In new areas of campus development, (such as between Speedway and Mabel, and Sixth and Eighth
Streets), a high standard of contemporary architectural excellence is required. The prevailing desert
climate should have a major impact on architectural style.

Building Materials

The selection of exterior building materials for permanent facilities should be based on long-term
institutional durability and ease of maintenance; texture and textural variety; color palette; energy
conservation considerations; cost and availability; and type and use of structure.

Artwork and Graphics

Works of art should be integrated into the design of each building, especially in building entrance areas
(indoor and outdoor) and other high-use common areas. This may include sculpture, murals,
architectural relief, and/or pavement patterning.

Strategic Buildings

Gateway buildings anchor strategic street intersections which mark entrances to the campus from public
arterial streets. A gateway building functions as a highly visible facility, which structures the aesthetic
experience of motorists in the vicinity of the gateway. In addition, the building is key to creating an
identifiable campus area for the portion of campus with which it is associated. Particular care should be
given to the siting of a gateway building in relation to its intersection, as well as to building design,
landscaping, and lighting.

Landmark buildings anchor activity nodes or major open space areas. A landmark building is designed
to be easily identifiable or visually significant, especially to pedestrians, because of its clear or unique
form or massing; high figure - background contrast due to siting, scale, color, or architectural style;
and/or its prominent spatial location. Special attention should be given to building design and massing,
landscaping, and lighting. New landmark buildings should be designed to actively structure and
enhance the usable open space they anchor. Example: Old Main at Main Mall.
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Parking Structures and Decks

The design guidelines for building and facilities set out above generally apply.

Because of the massiveness of parking structures, special consideration should be given to building
materials, detailing, and landscaping.

Safety and security should be a primary design consideration, including the location and visibility of
vertical circulation, night lighting, and graphics.

CAMPUS OPEN SPACE

This section summarizes the guidelines which provide the basis for the design and review of landscaping and
open space development plans. This is critical to achieving an overall campus character.

7 Pages

Overall Character - three typical conditions arise, each calling for a distinct design treatment.

For malls and corridor-type open spaces (usually involving street closures), as well as formal campus
entrances: Refined, formal arrangement of landscape elements (plantings, seating, lighting, pavement
treatment, and so on); characterized by predominantly symmetrical pattern and use of repeated
elements. Existing example: Main Mall. Proposed example: Highland Corridor

For transition zones and campus gateways - informal arrangements of landscape elements, either in
continuous meandering pattern for linear conditions, or clustered or grove-like pattern for entry/highlight
conditions. Existing example: Park Avenue Buffer. Proposed example: Speedway Boulevard
landscaping treatment

For intensively used plaza areas (activity nodes) - utilization of formal, repeated or patterned elements
to identify major pathways and building entrances; in combination with informal patterns for seating and
other usable open space areas. Introduction of level changes, usable lawn areas, and a variety of hard
surfaces is encouraged. Existing example: "Education Plaza". Proposed Examples: Sciences
Concourse, Regents Square

View Preservation — the predominant approach recommended in these guidelines is the creation and
preservation of vistas into and within the campus, rather than outward toward the mountains.

Major vistas along campus streets and open space areas - these provide a linear view for pedestrians,
visually organizing the open space and orienting the user; they also provide open space views from
buildings facing the open space. Existing example: Main Mall. Proposed example: Cherry Corridor

View "windows" from arterial streets into campus - these include "windows" created by major openings
between buildings (including widenings of open space corridors) and the two formal campus entrances
along Campbell Avenue. Existing example: A.H.S.C. Entrance. Proposed example: Olive-Fremont
Windows on Speedway Boulevard

Animation - to insure adequate animation of activity nodes and open space corridors, the following
guidelines apply:

A variety of usable open spaces accommodating a range of activities is desirable.
For any open space, at least three types of seating should be provided.

Uses which draw people and people-watchers should be incorporated.

The use of participatory artworks and well designed water features is encouraged.
Major pedestrian routes should be incorporated.

Bicycle routes and/or major bicycle parking areas should be included.

Design elements should be employed to add color and festivity, and thus attract use.
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Development at multiple levels -- such as sunken plazas, under-and overpasses, mezzanines,
balconies, and arcades -- is desirable to encourage people-watching, as well as to provide visual
interest.

Visual Continuity - the design elements in open space dewelopment include planting materials; seating;
surface treatments; lighting; special features such as food pavilions, transit stops, and information kiosks;
artwork; and associated buildings. Certain elements should be consistently employed on a campus-wide
basis to provide visual continuity, harmony, and legibility:

Palette of theme plantings for repeated use, in particular canopy trees lining pedestrian and bicycle
paths.

Common building materials and colors for campus architecture.

Comprehensive campus signage and graphics system. (Refer to UofA Sign Committee & 2/97 Sighage
Standards.)

Common surface treatments of pedestrian and bicycle paths.

Common lighting fixtures and supports.

For existing open spaces undergoing redevelopment, existing elements will be utilized to the extent
possible. For new spaces, an overall character should be established which will be used as each new
building and associated open areas are developed.

Crime Preventive Design - the principles of crime preventive design and defensible space should be utilized
in the planning and design of outdoor space, particularly for major pedestrian paths and usable open
spaces. This means design which discourages criminal activity and encourages visual surveillance by
campus users as well as campus police and security.

Sufficient night lighting must be provided along major pedestrian routes, in activity nodes, in parking
areas and structures, and at major building entrances. The installation of emergency telephones in
strategic locations should also be considered.

Landscaping and walls should be designed to maintain visibility between heavily trafficked areas, and
not as screens for potential intruders.

Where possible, elevation differences, view "windows," and vistas should be used to encourage
surveillance between intensely used pedestrian areas, and between pedestrian areas and well
trafficked streets.

Design which encourages development of identifiable open space "territories" with which people
associate themselves and neighboring users, is desirable. This is especially appropriate in campus
residential communities.

Screening — shall consist of screen plantings, walls or fences, berms or elevation differentials, or a
combination of these measures. For most situations, screening should be a minimum of five feet in height.
The following new facilities should be screened from view:

trash collection areas
delivery/loading areas

outdoor storage areas

major above grade utility installations
most surface parking lots

Landscaping - at the outset of design of any facility or open space, a thorough site survey should locate and
identify all existing on-site plantings. Healthy specimen trees and palms should be preserved "in situ" to the
extent possible. If this is not possible, relocation should be considered in preference to demolition. A theme
plant palette should be established, listing plants for repeated use on campus to further establish a sense of
landscaping consistency. The following characteristics are desirable for plantings on campus:

low water requirements/drought tolerant;
non-allergenic;
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ease of maintenance -- preference for non-deciduous species dropping no fruit, clean species requiring
little pruning;

non-invasive root systems;

pest and disease resistant.

There are certain exceptions to all of the above, depending on location, use, and historical value.

Barrier Free Design - pedestrian routes and usable open spaces should be designed and landscaped to
permit access and use by physically handicapped persons. Buildings, parking facilities and grade-
separated crossings must be accessible to the physically disabled as well.

Campus Legibility - equally important as campus sighage in orienting people is the "legibility" of the campus
-- the capacity of the campus to provide users visual clues as to their location and direction of movement. A
number of proposals embodied in the Plan are designed to enhance and augment the legibility of the
campus for both the campus community and visitors:

Creation of distinct development use clusters or districts.

Redevelopment and development of identifiable activity nodes of usable open space (plazas, malls).
Use of landmark buildings to further distinguish activity nodes.

Further development of transition zones which provide a distinct campus edge along arterial streets and
planning area boundaries.

Creation of campus gateways, in part defined by gateway buildings.

Enhancement and development of linear pedestrian corridors, most with major vistas to be preserved.
Use of campus theme plantings and campus color and materials palettes to provide a consistent,
coherent "background" for special features (above).

Preservation of the historic district and wall of the campus.

CAMPUS TRANSITION ZONES

7 Pages

The goal for University interfaces with non-University uses is as follows:

TREAT FUNCTIONAL AND AESTHETIC INTERFACES WITH NEIGHBORING COMMERCIAL AND
RESIDENTIAL AREAS AND WITH CITY STREETS AS SENSITIVELY AS POSSIBLE.

Arterial Streets - the following generally summarizes the guidelines applicable to city arterial streets.
The purpose of the guidelines is to provide a high quality visual experience to motorists passing the
University, as well as to cooperate with the city in maximizing the safety and efficiency of arterial streets.
Treatment of the arterial street "transition zone" is incorporated into these guidelines.

Building design:

Limit building heights in proximity to the street to 4 to 5 stories. Step back any structures
immediately adjacent to street if possible.
Present a pleasant facade to the street, not an apparent "backside" of the building.

Street treatment:

Provide a continuous landscaped buffer along the street, retaining a sidewalk parallel to but not
necessarily abutting the roadway.

Further develop the existing landscaping pattern, if any, or establish a new pattern.
Accommodate underground utilities.

Encourage city to retain or install landscaped median.

Provide directional graphics as needed.

Visual access:

Retain formal campus entrances.
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Provide designated campus gateways.
Develop the proposed "windows" into the campus.

Auto circulation:

Close local streets as proposed in a timely manner, in cooperation with the city and adjacent
neighborhoods.

Encourage Suntran to provide service at transit stops and terminals.

Work with the city in the design of arterial street widenings, grade-separated pedestrian/bicycle
crossings, University parking structures, and intersection signalizations.

Neighborhood Interface - in the Comprehensive Campus Plan, transition zones or buffers are indicated
along the campus planning area boundary, adjacent to local streets and neighborhoods. These
guidelines apply to the treatment of the transition zone or buffer, providing as sensitive a relationship by
the campus to its neighbors as possible.

Timing

Recognize that development can occur at the current edge of the campus, versus at the
campus boundary at full build-out. Therefore, some development may appear intrusive or
insensitive to neighbors during the interim period. There also may be awkward circulation
patterns on a temporary basis.

Screen new parking lots designated "permanent” or to be in place more than three years, with
landscaping and/or walls or fences.

Implement the continuous buffer treatment (see below) as opportunities arise.

Uses

Place uses at the planning area boundary which are as compatible as possible with neighboring
uses.

Maintain uses to a standard that is consistent with and will not detract from the overall
appearance of the neighborhood.

The most appropriate uses are day-time oriented, creating no nuisances or disruption to
neighbors, in particular the location of greenhouses in a "precinct” in the southwest quadrant of
campus at Eighth Street and Park Avenue. Examples: office uses, research facilities with no
unusual noise or radiation concerns, such as greenhouses.

Adult or graduate student housing is preferred to undergraduate housing.

Recreational facilities are appropriate if spillover noise and lighting can be controlled or night
use limited to specified hours, and/or public neighborhood usage provided.

Mitigation of Possible Nuisances - the following are potential nuisances to neighbors, and should
be mitigated to the extent possible during design:

Auto traffic volume and noise (see below).
Street parking (see below).

Spillover lighting.

Spillover noise.

Pedestrian traffic in high volumes.

Night usage.

Fumes or odors.

Shadow patterns (solar accessibility).
Run-off/drainage.

Criminal activity and vandalism.
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Auto Circulation and Parking

Provide routes internal to the campus to accommodate most University traffic.

Provide access to University buildings from internal campus streets; remove existing driveways
entering local neighborhood streets where and when feasible.

Limit access to residential neighborhoods from the campus to selected streets, while closing
most local streets within the campus planning area. Minimize parking impacts associated with
the loss of on-street parking, such as the proposed closure of Fifth Street and Tyndall Avenue.
Cooperate with the city and neighborhoods in implementing the residential parking permit
programs where necessary and the metering of street parking.

As a goal, bring all University-related vehicles into the campus parking system (including daily
fees, metering, and annual permits).

Support city and neighborhood efforts in the installation of appropriate traffic control devices
outside the Planning Area which has the net effect of reducing University related traffic impacts.

Visual Quality
Building design:

Limit building heights at the campus perimeter to 2 to 3 stories.

Encourage the use of "step-back" designs (going from one or two stories, then up as
further away from the boundary), especially adjacent to single-family residential areas.
Screen outdoor storage, refuse collection, and loading/delivery areas from view.

Where feasible, break up bulky structures into smaller masses and/or orient the long sides
of buildings perpendicular to (not parallel to) neighborhood boundaries.

Consider the use of berming to reduce the perceived height of buildings.

Landscaped buffer:

Provide a minimum building and parking lot setback of 25 feet from the local street right-of-
way for all new permanent construction.

Develop the setback as a continuous landscaped buffer, incorporating screen plantings;
berms, walls, or elevation changes where feasible; a sidewalk a minimum of 5 feet in width;
and night lighting.

Coordinate design of the perimeter landscape buffer with appropriate neighborhood
constituencies, and be sensitive to existing historical streetscape elements.

Where campus streets intersect local neighborhood streets, plant the University street
corners with more intensive and/or accent plantings.

Adjacency to uses to be retained:
For new construction, provide a minimum building and parking lot setback of 10 feet from
the property line of uses designated for retention in the area plans.

Develop the setback as a landscaped strip, with screen plantings and/or walls, fences, or
berms.
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TAB C-3

LABORATORY PLANNING AND DESIGN CRITERIA

TABLE OF CONTENTS

General Laboratory Planning and Design Precepts Page 2
Flexible Laboratory Planning Page 3
Modular Laboratory Planning Page 4
Handicapped Accessibility in Laboratories Page 4
Planning and Design for Laboratory Safety Page 5
Casework Page 6
Equipment and Appurtenances Page 8
Finishes Page 9
Utility Service and Distribution Page 9
Air Management Technology Page 12
NOTE

e These criteria are intended to apply to both new construction and renovation projects. Obviously, minor
renovation projects will not be expected to comply with broad scope criteria, such as redesigning the entire
building to satisfy the “modular planning” goal. Wherever these criteria can be reasonably applied to
renovation projects with a resulting improvement in the lab environment and without excessive cost penalties,
the University desires to do so.
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e General Laboratory Planning and Design Precepts

e Utilize a central core for special spaces, shared spaces, and building service areas
e Array laboratories around the perimeter of the building
e Locate offices and circulation spaces between the core and the perimeter labs

e Separate office spaces from the labs
e Maintain adjacency and visibility to labs
e Provide a hierarchy of office spaces

e Faculty
e Graduate students
e Research technicians

e Provide a variety of informal gathering spaces, with tack and marker boards in each

e Eddy spaces in corridors (in addition to lab door recesses)
e Lounges
e Break rooms

e Consider providing clean and “dirty” corridors

e Clean corridors are restricted to people circulation
o “Dirty” corridors can not be considered as secondary means of egress
e “Dirty” corridors provide:

Utility distribution

Air distribution systems

Lab equipment (refrigerators, etc)

Building equipment (compressors, air pumps, etc)
Circulation route for sensitive items

e Air pressurization hierarchies are critical
¢ Ensure adequate space provisions for major equipment

e Restrict size of main corridor (code minimum?) to prohibit placement of equipment
e Utilize a hierarchy of equipment spaces:

Shared group spaces in the core

Floor space allowance in the "dirty” corridor

Open floor and/or space in each lab

Available floor space for cart parking

Bench top space for analytical equipment (as appropriate)

e Recess outswinging lab doors off the corridor
e Ensure adequate provisions for bulk storage

e Provide storage for all types of materials required:
e Dry goods
e Chemicals

e Bottled gasses

e Utilize a hierarchy of distributed storage spaces:
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General building storage
Floor closets

Lab closets

Millwork cabinets

Open and/or closed shelving

e Design bulk storage areas with appropriate fire resistance ratings for materials and quantities
e Bulk chemical storage facilities should have these characteristics:

Perimeter location

Vented room

2-hour fire resistant construction
Consider including “blow out” panel

e More than 10 gallons (in the aggregate) of class | chemicals must be stored in a cabinet
e Provide adequate floor space in chemical storage rooms for individual cabinets
e Flexible Laboratory Planning
e Plan lab facilities with a distributed hierarchy of shell space for future build-out
Floor shells and/or wing shells, as appropriate
One or more module shells

Semi-custom shells
Special shells

e Provide complete utility service into each shell
e Plan laboratories as "generic" spaces
e Accommodate different categories of generic labs

Wet

Dry
Teaching
Research
Biology
Chemistry
Biochemistry
Electronic
Geology
Physics

o Accommodate "exceptions" and unique conditions in separated custom-purpose spaces

Animal holding

Biohazard activities

Cold rooms (storage or working)
Electron microscope
Environmental

Laser

Radioisotope activities

Tissue culture activities
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e Consider use of "semi-custom" spaces (in modular increments) to provide flexible and/or adaptable space
for activities which present unforeseen requirements

e Provide connecting doors between homogenous lab categories (may be used as secondary egress when
part of a rated area separation assembly)

¢ Design lab infrastructure with flexibility to accommodate different categories of labs and/or future design
changes without a need to revise the infrastructure systems

Piped utility distribution
Waste and vent systems
Air management

Power supply

e Ensure that all equipment and appurtenances maintain the flexibility established in the basic planning and

design

e Modular benches, wall cabinets, shelving

e Removable benches to allow increasing equipment floor space
e Coordinate lab top seams with joints in casework

e Allowance for items such as cylinder racks

e Modular Laboratory Planning

e Design labs using a planning module
¢ Module selection should incorporate the following determinants:

Building structure (and vibration considerations)
Typical bench needs and sizes for each lab category
ADA access requirements

Ceiling panel modules

Epoxy top modules

e 10'-6" seems to accommodate lab activities and ADA requirements
e Maintain consistent modular planning throughout the facility

e Lab"length" is multiple of lab "width"
e Special use, exception, semi-custom areas
o Offices

e Provide for unique "in-lab" needs within the module or multiple modules
e Provide complete array of utility stubs to each module, even if not always distributed

e Handicapped Accessibility in Laboratories

e Design typical lab benches to be 34" high
e Provide sit-down handicapped accessible workstation in each lab
e Appurtenances for each HC station will vary with the category of lab, but in general should include

Bench at approximately 30" high

Hood

Sink with wrist blade faucet handles

Lab gasses with wrist blade cock handles
Power

Storage facilities
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e Writing surfaces

Appurtenances must be within regulation-specified reach distances

Investigate whether sit-down writing surfaces available to all lab users could be designed to
accommodate an HC station when needed

Investigate whether removable benches and/or equipment could be designed to allow retrofit for HC
accessibility

e Planning and Design for Laboratory Safety

Resolve lab exiting issues

¢ Investigate a design scheme which utilizes "lab suites" thereby allowing individual lab doors to be left
open while preventing true corridor doors from being blocked open
e Investigate providing magnetic hold open / pneumatic closer devices on lab/corridor doors

Chemicals management
e More than 10 gallons (in the aggregate) of class | chemicals must be stored in a cabinet
e Provide acid, solvent, and/or flammable storage cabinets for supply chemicals as appropriate in each
lab
e Under hood or free standing as required by quantity to be stored
e Properly vented
e Cabinets should be compartmented to allow segregation of chemicals
e Provide space for storage of waste chemical containers
Utilize chemical fume hoods only for lab processes, not for storage
Utilize canopy hoods and/or snorkels to remove heat only
e Autoclaves
o Dishwashers
e Certain analytical equipment
Provide emergency showers with "hands free" eyewash in corridors
Locate within 50 feet of each lab door
Do not provide showers in labs

Do not provide a drain
Provide a local warning alarm for water flow

Provide flexible hose eyewash at each major bench sink
Provide adequate space, outside traffic areas, for waste handling

e Provide secured storage/space for sensitive waste
¢ Provide vented storage/space for hazardous waste (maximum 5 gallon container)
e Utilize a distributed hierarchy of waste spaces

e Building
e Floor
e Individual labs
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e Waste categories include

Ordinary trash

Recycled paper

Other recyclables

Broken glass (secured)

Waste chemicals (secured, vented)
Red bag (secured)

Orange bag (secured)
Radio-hazard (secured)

e Provide a separate break away from labs. Provide space for microwave, refrigerator, coffee pot, sink, etc.
e Provide vision lite in every lab/corridor door

e Provide a fire extinguisher rated for materials being used in lab on a hook in each lab room

e Alarm systems

e Provide mini-horn/strobe units in environmental rooms and in labs
e Do not provide smoke detectors in corridors

e Biosafety levels
e Not all laboratories present a biohazard condition requiring primary and/or secondary barriers
e Hazards are classified by biosafety level, and required physical barriers are described
e Biosafety level 1
¢ Handwashing sink

e Biosafety level 2

e Class | or Il biosafety cabinets may be required
e Waste decontamination facilities

e Biosafety level 3

Class | or Il biosafety cabinets are required
Glove boxes may be required

Access control to the laboratory
Specialized mechanical ventilation

o Biosafety level 4
e Class lll biosafety cabinets are required (or personal pressure suit)
e Separate building or completely isolated zone
e Specialized mechanical ventilation and waste management systems to contain hazards
e Laboratory Casework
e Provide wood casework
e Natural finish, not plastic laminate

o Except where matching existing metal
e Except in areas requiring impervious surfaces
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Animal care areas
Biohazard areas
Radioisotope areas
Chemical storage rooms

e Include utility chase behind wall/peninsula/island base cabinets
e Demonstrate functional useability of corner area where two base cabinets intersect
e Provide removable access panels at knee spaces and sink cabinets

e Rear stretcher at knee space should be continuous

e Provide pull out writing tablet in casework, using drawer glides
e Provide heavy duty full extension drawer glides (100 pounds minimum)
e Provide pre-fabricated specialty chemical and flammable storage cabinets where required

e Laboratory bench tops

Epoxy resin tops at all wet or semi-wet areas

Acid resistant plastic laminate at dry areas

Provide dished top at all major lab sinks

Provide lip at all sinks in labs

Locate seams in tops coincident with seams in benches to allow for modifications
Use light colored tops if lighting efficiency can be demonstrated

e Wall/ peninsula / island reagent shelving (above lab benches)

e Custom fabricated using unistrut-type system (not stock item)
e Extend unistrut from floor through bench top to structure above

Seal penetration with epoxy seaming material
Do not use a "wrapped splash”

Earthquake lip (12" or 18" clear dimension)

Acid resistant plastic laminate on wood substrate

e Do not use an epoxy paint or clear finish
e Do not install reagent shelving above sinks
e Enclosed wall reagent cabinet (above lab benches)

e 12" clear dimension
e Glass or opaque doors as requested by User
e Do not install wall cabinets above sinks

e Wall shelving (non-reagent)

Must have backing in wall

Clear finish wood

Heavy duty adjustable kv-type brackets

End caps

Use unistrut-type reagent shelves for extra deep wall shelving
Install top-most shelf 24” minimum below ceiling

Do not install wall shelving above sink
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Laboratory Equipment and Appurtenances

Provide a 3'-6" minimum single leaf at each lab/corridor door
Discuss fume hood selection with UA Facilities Design & Construction
¢ Investigate special user requirements

e Laminar flow clean hoods

e Radioisotope hoods

e Perchloric acid hoods

e Biosafety cabinets

Laminar flow clean hoods

o Used only to protect process (not to protect operator)
¢ Not exhausted

Radioisotope hoods

Special purpose fume hood with hepa-filtered exhaust discharge

Generally uses slightly higher face velocity than conventional fume hoods (125 fpm)
Requires welded stainless steel exhaust duct system

Can be open or gas-tight (glove box)

Perchloric acid hoods

e Straight exhaust duct run (no horizontal offsets) is mandatory
¢ Requires automatic wash down system

e Timer-controlled for washing once per week
e Discharge must be carried to the lab waste system

e Requires welded stainless steel exhaust duct system
Biosafety cabinets
o |dentify specific type of hood required, based on User process

o Class | biosafety cabinet: 100 fpm, single pass air, out through hepa filter

e Class II-A biosafety cabinet: 100 fpm, 70% recirculated through hepa, 30% exhaust to room
through hepa

e Class II-B1 biosafety cabinet: 100 fpm, 30% recirculated through hepa, 70% exhausted to
exterior through hepa

e Class II-B2 biosafety cabinet: 100 fpm, 100% exhausted to exterior through hepa

e Class II-B3 biosafety cabinet: 100 fpm, 100% exhausted to exterior through hepa, plena under
negative pressure to room

e Class lll biosafety cabinet: gas-tight cabinet, supply through hepa, exhaust through 2 hepa

o Biosafety cabinet exhausts may be manifolded together, but not with chemical fume hoods
Exhaust hood control

e Chemical fume hoods may not be User controllable, must be on 24 hours
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e Also includes radioisotope and perchloric acid hoods
e Consider off-hours setback and vav systems, for energy conservation

e Interior recirculation ("supply") fans of biosafety cabinets may be User controllable
e Must be interlocked with hood and/or general exhaust fans to ensure that operator safety and
room pressure are not compromised
e Applies to all class Il biosafety cabinets, only

e Provide tank farm with chains, not dividers, when required

¢ Design to be near the door, for ease of service
e Utilize University-standard tank manifold

e Provide wall space for UA-standard towel and soap dispensers at each lab sink
¢ Provide tack surfaces and writing boards in all labs
e Carefully coordinate all equipment specifications

e Fixed or moveable, must specify details
e Sizes and floor space allowances

e Use electric autoclaves instead of steam
e Laboratory Finishes
e Floor finishes
e Available choices
Vinyl composition tile is appropriate for most labs
Epoxy sealer is also appropriate for most labs, including chemistry

Seamless vinyl provides a "pan” in very wet areas
Seamless vinyl is cleanable for biology labs

e Continue flooring under casework
e Seal toekick of all benches (to prohibit water penetration)
e Use topset cove base at toekicks
e Provide epoxy wall paint in all wet labs
e Also on ceilings, if hard surface
e Ceilings
e Available options
e Suspended acoustical tile ceilings are acceptable in most laboratories
e No ceiling is an option where appropriate
¢ Provide hard ceilings only where required by lab activity
e Provide a sealed sleeve with a lip at all floor penetrations

e Laboratory Utility Service and Distribution

e Utilities distribution
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Overhead, in corridor ceiling

Valve on each utility stub, in corridor

Drop on wall surface or freestanding to each lab bench
Distribute to positions in utility space at rear of casework

e Make joints in horizontal piping only at removable panels

Visible and accessible
Consider special delivery systems where appropriate

e Lab gas "pedestal” or "drop pods"
e Electric "drop cords"

e Utilities on bench tops

Place turrets toward rear of bench

Use turrets with angled discharge to enhance hose management

e Utilities racked on reagent shelf

Generally avoid (hoses get in the way)
If doing so, rack on unistrut verticals, not shelf
If doing so, maintain 22" clear height above bench top

e Piped utilities

distribute to benches and hoods

e controls must be outside hoods

e building provides central

13 Pages

potable water
ro water

e Provide special (di) polish at individual labs

Natural gas

e Some Users prefer bench top cylinders for gas service
Compressed air

e Confirm if required

Building does not provide central

Vacuum

Hot water

Specialty gasses
Provide in individual lab as needed

Use building chilled water wherever possible for process
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e Provide heat exchanger between building and process
e Recirculate chilled water (do not use "single pass")
e Where demand is excessive, varies from building system, or need is critical

e Use stand alone chiller
e Consider placing chiller on emergency power system

e Waste system and piping

¢ Do not use acid neutralization systems (building or stand-alone)
e Separate lab waste from domestic waste

e Utilize separate piping system to exterior of building
e Provide sampling manhole for lab waste piping
e Combine lab and domestic waste piping after sampling manhole

e Use acid-resistant piping system for lab waste
e Lab sinks
Confirm with User need for large/deep sinks
Plan major sinks at ends of benches, in base cabinet

Use gooseneck faucets with wrist blades at all sinks
Cup sinks are not routinely needed on benches or in hoods

e Install only is specifically required

e Always provide lip

e In hoods, sink must be at rear to avoid trap being in under-hood storage cabinet
e Do not use plastic di faucet

e Aluminum faucet (with plastic piping) is acceptable

e Self-closing
e Easily replaceable

e Floor drains
e Use only when required to discharge condensate or other similar non-hazardous material
e Must be lipped and guarded

e Electrical & telecommunications typically required

Provide an adequate number and arrangement of circuits

Provide an adequate number and arrangement of 120v receptacles

Provide an adequate number and arrangement of 208v receptacles
Provide wiremold electrical distribution above all lab benches

Double raceway

Install quantity of receptacles as required by User process

Receptacles above bench must have gfci protection within 5’ of water source
Install of data jacks as required by User in second raceway

e Label each receptacle's circuit
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e Alternate circuits in each lab and in each wiremold run
e Provide wall phone jacks where required. Do not provide data jacks at wall phone jacks.
e Provide date jacks along benches where required.
e Lighting
e Place general fixtures to eliminate shadows from work surfaces
e Do not rely on general fixtures for the complete lighting environment
e Provide task lighting above lab benches and other work surfaces

o Utilize 2-tube fixtures with shades to minimize glare

e Evaluate color and reflectivity of finishes and bench tops as part of lighting design
e Provide emergency lighting in each lab room or distinct space

e Laboratory Air Management Technology
e Preferred system
e Building ahu to supply make up air to labs
e Lab fan coil units to remove sensible cooling load of lab equipment
e Investigate manifold and vav exhaust system if project has many hoods
e Use multiple fans in manifolded system
e To allow programmed maintenance
e Basic system design issues
e Provide pressure hierarchy between lab spaces
e Provide capability to measure velocity and pressure downstream of terminal boxes
e Provide exhaust discharge velocity of 3000 - 3500 fpm
e Provide bypass on manifold vav systems at roof
e Provide filtration or scrubbing for hazardous emissions
e Temperature control
e Stindividual room thermostats at 75°F, = 2°F
e Humidity control — discuss with UA FDC
o Filtration requirements
e Provide minimum 4" deep 30% efficiency filter banks in 100% outside air systems
e Design exhaust systems for materials being removed
Heavier or lighter than air
Concentrations and processes

Discuss design hood face velocity with UA FDC
Limit use of canopies and snorkels to heat removal
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e Ductwork materials

e Spiral 316L stainless steel shall be used for fume hood applications
e PVC coated galvanized may be used on manifold vav systems applications

e Clearly specify strict construction controls
e Welded 316L stainless steel must be used for perchloric acid hoods
e Design exhaust system for noise reduction
e Duct size, design, and route
e Fan selection and location
e Low pressure drop hood

e Specify appropriate vent conduits for storage cabinets

e Explosive / flammable
e Vapors
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TAB C-5

CUSTODIAL PLANNING AND DESIGN

Custodial Services are inherent to the operations of buildings and proper service areas must be considered with
all other areas during the programming and planning stages of each building.

Universally accepted standards have yet to be set for custodial closets and storerooms. Certain criteria however,
for size, shape, location, and special appurtenances, have been developed which are compatible with present
cleaning procedures and today’s cleaning equipment.

Comprehensive custodian operations encompass three major areas:

Custodial Closets
Custodian Storage Areas
Trash Disposal Systems

CUSTODIAN CLOSETS

Should be planned to function primarily as the workrooms of men and women responsible for cleaning the
interior surfaces of the building. The University of Arizona has developed the following criteria for custodian
closets:

Size should be a minimum of 80 — 100 square fee, with 7-8 foot minimum width.

Recessed light fixtures (to allow for clearance of long broom and mop handles) providing 75 F.C.
light.

Adequate ventilation.

Pegs for storage of rotary brushes.

Hangers for wet mops over the sink.

Hangers and wall space for dust mops and brooms.

Hard surface walls impervious to water.

Shelves in closet to accommodate supplies in case lots, and to allow for storage of liquids in original 5
or 6 gallon containers.

A 36" wide door that swings out, not into the room.

Hot and cold water outlets not less than 24" above a floor type basin. Basin curb should be 6”
minimum above the floor.

A grounded 20 Amp. Duplex outlet in open wall space, not behind shelves, for recharging battery
operated equipment.

Location of custodian closets is very important. They should be centrally located with no area in a building
more than 150 feet in walking distance from a “wet” closet. Each closet should not serve in excess of 15,000
square feet.

Buildings should have custodian closets on every floor. Good locations for secondary custodian closets are:

Close to elevators
Close to main pedestrian areas
Between two restrooms

Criteria For Vertical Transportation

There should be an elevator in every multi-storied building.
The elevator should land on every floor including the basement.
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The elevator should be available to custodian and maintenance personnel.

It is considered poor planning to locate a custodian closet:

At the dead end of a corridor. A situation such as this results in many unnecessary steps for the
custodian.

On a stair landing. A stair-landing closet would cause the custodian to always carry utensils and
equipment up and down stairs.

Inside another room (unless that closet serves only that room).

Under stairs. Low ceilings and narrow dimensions are hard to ventilate.

In narrow spaces. The custodian must move his equipment into the hall to utilize a narrow room.
Square shaped closets are most efficient.

Telephone switching gear, elevator controls, electric panels or other service functions are not compatible with
custodian operations, and should not be located inside custodian closets. Openings to pipe chases or
mechanical equipment areas should not be located inside custodian closets.

LARGE STORAGE ROOMS

Every large building should have a storeroom for custodian equipment, bulk supplies and custodian
lockers. Buildings larger than 150,000 sq.ft. should contain two such rooms. Storage areas should be
designed specifically for custodian storage, not for dual usage. Planning should be done in consultation
with those who will be responsible for maintaining the building.

Dock or elevator facilities must be provided.

Doors should be no less than 36" wide and open out. Storage areas should contain a minimum of 144
square feet. 12’ x 12’ are good dimensions.

TRASH DISPOSAL

Disposal of the trash and garbage produced by every cleaning operation is an integral part of a
comprehensive program. The University of Arizona’s Physical Plant utilizes compaction and physical
removal by truck for all trash and garbage. A properly sized, fire-resistant trash room shall be planned
into each new campus building. Where debris from kitchens and dining halls, or where animal matter is
involved, refrigerated trash storage rooms shall be provided.

SUMMARY
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Proper custodian closets, carefully planned and sized storage rooms or custodial supplies, and
consideration of refuse collection and disposal requirements, are prime ingredients in any efficient
housekeeping program.
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TAB C-6

KEYLESS ACCESS AND SECURITY SYSTEM GUIDELINE

The University of Arizona has implemented a Keyless Access and Security System program to provide a cost
effective, efficient, and maintainable means of providing and managing access into campus buildings for the
university community, contractors and visitors. The focus of the system is to address issues of loss prevention,
personal safety, and convenience through the use of this standardized technology. The system utilizes the
University's CatCard as the "key" since it is universally deployed to all campus constituencies.

The principle focus of the program addresses building perimeter access points. Most University facilities are
unlocked during normal (and sometimes extended) business hours, during which time keys are not required to
enter the building. However, when the buildings are supposed to be closed and locked, it is the program's intent to
provide entry through the use of the University of Arizona CatCard rather than with the use of a physical key.

In order to equip new university building with this system, project consultants will need to provide a design and
produce construction documents that have the following accommodations for a keyless access and security
system:

o RISER - Ariser for the building’s Keyless Access/Security System. This riser is required to be stacked
vertically within a building to permit the Keyless Access/Security System to be wired from floor to floor

e HEAD END EQUIPMENT - Space and some utilities for the Keyless Access/Security System head end
equipment directly adjacent to the riser. This particular equipment exists on only one floor of the building.
This equipment also needs to be provided with three duplex 120VAC electrical outlets and one voice/data
jack.

e FIELD DOOR CONTROLLER PANELS - Space and power for Keyless Access field door controller
panels at various locations throughout the building as determined by the keyless access system design.
These panels will require hardwired, 120VAC power.

e RACEWAYS - Conduit and junction boxes will need to be provided for routing certain portions of the
Keyless Access/Security System local area network. Not all of the keyless access and security system
wiring is required to be located in conduit. In very general terms, conduit is required between the
equipment that is installed on walls up to accessible, above ceiling space or the building’s cable tray.

¢ DOOR HARDWARE - Designated doors will have hardware that needs to interface and/or be controlled
by the Keyless Access system. Doors that have keyless access hardware requirements may either have
their hardware specified and provided under the general construction contract (for example — in the door
hardware package) or have their hardware provided by Amer-X as part of the Keyless Access/Security
System installation.

e DOOR FRAMES - Doorframes - pre-prepared from the manufacturer that can easily accommodate the
addition of equipment for electronic operation. These frames typically include a handy box at the top of
the doorjamb and a latch strike mud pocket that is deep enough for an electronic strike.

Consultant shall coordinate door frame requirements during the design phase of a project.

All the Keyless Access/Security System wiring is low voltage; only the head end equipment and field door
controller panels require 120VAC. As such, most of the wiring is not required to be located in conduit. The
Keyless Access/Security System is not required to be provided with emergency power; each building’s system is
provided with sufficient battery backup to provide at least four hours of standby operation. In the event a
particular installation calls for longer standby power capability, the 120VAC power could be on an emergency
circuit. The building Keyless Access/Security System communicates with the main server through phone and
data lines; no connection to a hardwired network is necessary.
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The following information is intended to explain the detailed requirements of each portion of the Keyless
Access/Security System infrastructure that will need to be provided by under the general construction contract.

RISER

e A minimum 2" riser for each major wing of the building. The riser must serve every occupied floor of a
building.

e One 12"x12"x4” box at each floor (see Notes below).

e A 1" conduit from the riser box to the building’s cable tray

Notes:

e A building may only have one riser, but larger, more complex buildings may have more than one.
o Amer-X will provide the riser boxes for each floor of the building

HEAD END EQUIPMENT

Security Control Panel

One 16"x16"x4” box for security control panel (see Notes below)

One, duplex 120VAC receptacle for panel power. This receptacle is not required to be on emergency
circuit. The circuit for this receptacle is not required to be dedicated.

One, voice/data jack with an RJ31X jack. The data side of this jack is used by the keyless access
system panel.

Notes:

e Installation of security system wiring and the phone line cord between control panel and
voice/data jack is provided by Amer-X.

e 120VAC-24VDC transformer and transformer cover for the power receptacle will be provided and
installed by Amer-X.

e Amer-X receives the box for security panel from the equipment manufacturer. Amer-X will
provide this box to the electrical contractor for installation during building construction.

Keyless Panel and Network Connection

One 16"x22"x6" box for keyless access panel and net connection (see Notes below)

Two, duplex 120VAC receptacles - one for keyless access panel power, one for the network
connection power. This receptacle is not required to be on emergency circuit. The circuit for this
receptacle is not required to be dedicated.

One, voice/data jack with an RJ31X jack. The voice side of this jack is used by the security system
panel.

Notes:

¢ Installation of keyless access system wiring and the network connection cord between control
panel and voice/data jack is provided by Amer-X.

e 120VAC-24VDC transformers and transformer covers for the power receptacles will be provided
and installed by Amer-X.

e Amer-X receives the box for keyless access panel from the equipment manufacturer. Amer-X will
provide this box to the electrical contractor for installation during building construction.

FIELD DOOR CONTROLLER PANELS

Depending on the number and location of controlled doors, keyless access field door controller panels will
need to be installed at various locations in the building. At each of these locations, the following equipment is
required:

14 Pages

One 16"x22"x6” box for the field door controller panel (see Notes below)
120VAC power hardwired into the box. This circuit is not required to be dedicated or on emergency
power.
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Notes:

e The panels can be installed above ceilings, in equipment rooms, or other similar areas.

e The 16"x22"x6" holds the largest field controller panel. This size box may not be installed at
every location, but space should be provided to accommodate the “worst case” box.

e Amer-X receives the boxes for the field controller panels the equipment manufacturer. Amer-X
will provide these boxes to the electrical contractor for installation during building construction.

RACEWAYS

All of a building's perimeter access points will need to be provided with wiring pathway that will permit the
doors to be controlled electronically. Each building perimeter access point shall be provided with the following
equipment:

e Door Contacts

e Electronic Locking (either electric strikes or latches, or magnetic locks)

¢ Request to Exit Device
In addition, certain, designated building entries (as determined by the Keyless Access/Security System
design) shall be provided with the following additional keyless access equipment:

e Card reader

e PIN pad
Raceways will need to be provided from accessible, above-ceiling spaces to this equipment at each door
where this equipment is located.

Notes

o If magnetic locks are used on a door, a keyed bypass switch will be required. This is an
additional piece of equipment that will also require conduit to the accessible, above-ceiling space.

e For storefront-type entries, the Keyless Access/Security System wiring can be routed through the
storefront mullions. This is a field installation coordination issue that Amer-X addresses with the
storefront installers during construction.

o For all glass entries, a post or bollard will be required to mount some of the keyless access
equipment (card reader, PIN pads). This type of installation requires greater consideration during
the project’s design phase.

DOOR HARDWARE
Electronic locking requires special hardware for the doors designated to be controlled by the Keyless
Access/Security System. In general terms, there are three types of electronic locking hardware: electric
strikes, electric latches, and magnet locks. Until the building’s design reaches a point where the door types
are well defined, it cannot be determined which type of electronic locking hardware will be used. However,
the following should be considered:

e Magnetic locks are generally the most costly way to electronically lock a door. They should only be
used when the other two alternatives are not feasible (i.e. double doors that require panic hardware
and cannot have a mullion).

e Electric strikes can be installed in almost all doorframes or mullions and are the most economical way
to electronically lock a door.

e Electronic latches are typically used where the door is required to remain positively latched (i.e. fire
doors) in the event of a Keyless Access/Security System failure.

DOOR FRAMES
Installation of electronic locking on doors is facilitated by having doorframes pre-prepared from the
manufacturer for electronic hardware and controls. This entails the following
e A handy box provided at the top of the door frame, located 6 inches off the latch side of the frame
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KEYLESS ACCESS/SECURITY SYSTEM INSTALLATION
As the University's sole source, keyless access and security systems vendor, Amer-X performs the following
installation tasks associated with the keyless access and security system:

e Installation of head end and field panels in boxes installed by the electrical contractor

e Installation of 24VDC transformers and transformer covers on duplex receptacles installed by the electrical
contractor

e  Connection of power source to panels

e  Connection of phone/data lines to jacks installed by the electrical contractor

e Coordination with construction trades, such as window and door installers, to facilitate installation of
peripheral devices

e Installation of peripheral devices (door contacts, card readers, PIN pads, electric strikes, etc.)

e Installation of the low voltage Keyless Access/Security System wiring - both in conduits provided by electrical
contractor (in walls and vertically through the building) and the data loop local area network wiring between
panels and devices (routed similar to telecommunication lines through above ceiling spaces).

DESIGN PHASE INVOLVEMENT
Please refer to the following process descriptions and flow chart for how Amer-X should be involved in the design
process.
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DESIGN PHASE INVOLVEMENT, PROCESS AND FLOW CHART

Schematic Design

e Consultant, User group, and Amer-X meet
e Introduction of keyless access/security system

e Review building layout, functions, different building constituencies, and expected building operation. See
Note (1) below.

Design Development

e Amer-X develops preliminary system design and budget. Submits copy to Project Coordinator, Consultant,
and User group

e Consultant, User group, and Amer-X meet. Review preliminary design with user and consultant. Make
modifications/deletions/additions as determined by refined understanding of building operations

e Amer-X develops final system design and budget. Submit copy to Project Coordinator, Consultant, and User
group. Provides standard door details, riser diagram, door hardware requirements to consultants

Construction Documents

e Amer-X verifies coordination of consultant documentation with final system design

Construction Phase

Electrical Contractor installs pathways (riser and door conduit) according to specifications
Door contractor preps doors and jambs for equipment, according to specifications
University establishes purchase order with Amer-X for system installation

Amer-X coordinates field device installations with affected contractors

Schematic Design Note (1):

Amer-X meets with consultants and user group(s) after schematic design to introduce the keyless access/security
system program, and describe the system's capabilities and options. This is where the dialog on how the users
expect the building to operate from an access point of view begins. A review of the functions that take place in the
building, the different user groups/constituencies, and any special concerns about asset protection, special
activities (cash handling, pharmaceutical storage, etc.) and access management should also take place at this
time.

User groups will be asked to think about how they need and/or want the building to be accessed

During normal business hours

After normal business hours

For special events
User Groups will also be asked to think about who they need and/or want to be able to access the building
when the building is:

Normally open

Supposed to be closed
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Provide o 3/4”
conduit from

Junctiop Box

Run 3/4” conduit to designated cable tray.
4 1/8 Junction Box

It grouted. a handy box will be provided with the opening of box
facing down and secured fo the door frame with duct tape, centered and
mounted 6” from the latch side of the door on the door side of the

of the jom

Prowdg a3/4 Front View of
Box for contact
Door to be drilled out
N\fo_mount magnetic
portion of door contoct

application. as defined in the University o
Spemﬁcohons Sfondords and as opplicoble.

Keyless Access Wire S
SQCUFHY Cable Size Approvals Be‘deoDEquul
Security Data Loop 18/2 UL,NEC, Type CMP,CL2P 6300 FE

Door Details and [llustrations

il Florior T

Security System Only

UNIVERSITY OF ARIZONA
MANUAL OF DESIGN SPECIFICATION STANDARDS

STANDARD DETAIL:
SINGLE EXTERIOR DOOR, SECURITY SYSTEM ONLY
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attached drawing

University of Arizong Keyless Acc.ess Securif.v Systems Door Detdils and lllustrations

Single Exterior Door

All wire runs not in conduit must be supported from approved hangers, installed not less than 3 ft on center

4 11/16" X 2 1/8 Junction Box

This box will
be located on
as indicated on

N

Flush Mounted

—Box Mounted

. , . ing of
focing down ond secured fo the door frome with duct tape, centered and
& 1 - e of

of the jam

| to mount magnetic
portion of door contact

Proii 3y
conduit from

-\Mﬂ
C 6"
f jam

_latch side of frame
and from door side

Keyless Access
Security Cable

Approvals

Belden cable number
or Equal

Keypad 22/12 Shielded UL, NEC, Type CMP,CL2P 6509 FE

Card Reader 18/6 Shielded UL, NEC, Type CMP,CL2P 6304 FE
Electric Strike 18/2 UL,NEC, Type CMP,CL2P 6300 UE
Magnetic Lock 18/2 UL,NEC, Type CMP,CL2P 6300 UE
Door Contact 22/4 UL,NEC, Type CMP,CL2P 6502 UE

485 Data Loop 24/2 UL,NEC, Type CMP,CL2P 6600 FE
Security Data Loop 18/2 UL,NEC, Type CMP,CL2P 6300 FE

Door Details and lustrations
Single Exterior Door

UNIVERSITY OF ARIZONA
MANUAL OF DESIGN SPECIFICATION STANDARDS

STANDARD DETAIL:
SINGLE EXTERIOR DOOR, ACCESS AND SECURITY
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A hole will be

drilled in mullion
and o pull string
installed to allow
wire fo be pulled
in ot a later dote

out to mount confact

Eleclrified Exil Device
12VDC. A door ocord
or a wired hinge will

be provide to allow

wire fo be connected
between mullion and
exit device

portion of door contact

fo_mount magnetic
portion of door contag

||cohon "as defined in the Umversﬁ

of Ar|zono Design and

Keypad and Reag
Combination

A hole will be

drilled in mullion
and o pull slring
inslalled fo allow
wire lo be pulled
in ol o lafer dafe

Keyless Access Wire Belden Cable Number
Security Cable Size Approvals or Equal
Keypad 22/12 Shielded UL, NEC, Type CMP,CL2P 6509 FE
Card Reader 18/6 Shielded UL, NEC, Type CMP,CL2P 6304 FE
Electric Strike 18/2 UL, NEC, Type CMP,CL2P 6300 UE
Magnetic Lock 18/2 UL, NEC, Type CMP,CL2P 6300 UE
Door Contact 22/4 UL,NEC, Type CMP,CL2P 6502 UE
485 Data Loop 24/2 UL, NEC, Type CMP,CL2P 6600 FE
Security Data Loop 18/2 UL,NEC, Type CMP,CL2P 6300 FE

Door Details and lllustrations
Double Exterior Door

. .

UNIVERSITY OF ARIZONA

MANUAL OF DESIGN SPECIFICATION STANDARDS

STANDARD DETAIL:
DQUBLE EXTERIOR DOOR WITH MULLION
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All wire runs not in conduit must be supported from dapproved hangsrs, installed not less than 3 ft on center

Magnetic Lockingllevices
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mounts to door and

the plote ossem mounted
fo each door. ThESEI devices
are 12VDC. AMe

switch must be ijiiiled 1o

by pass locks in of

emergency or sy: failure.

A hole will be
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and a pull string
installed fo allow
wire fo be pulled
in of a loter dote

"

portion of door contact

/ \\
Door_headdr fo be drilled
out to mount confget

Door to be drilled ouf

fo_mount magnefic
portion of door contq

Run 3/4” conduit to

Modi@lic Locking devices

will |@8ffinstalled on each

doofillihe magnetic lock

mol fo door jam and

the [@llile assembly is mounted
to door. These devices

DC. AMedeco key
SWI ust be installed fo
by locks in case of

omi oy or system failure.

Keyed Medii@iical
Medeco
By Pass S

Keypad and [R&8der
Combinati

A hole will be

drilled in mullion
and a pull string
installed to allow
wire to be pulled
in of a loter dote

Keyless Access Wire Belden Cable Number
Security Cable Size Approvals or Equal
Keypad 22/12 Shielded UL, NEC, Type CMP,CL2P 6509 FE
Card Reader 18/6 Shielded UL, NEC, Type CMP,CL2P 6304 FE
Electric Strike 18/2 UL, NEC, Type CMP,CL2P 6300 UE
Magnetic Lock 18/2 UL,NEC, Type CMP,CL2P 6300 UE
Door Contact 22/4 UL,NEC, Type CMP,CL2P 6502 UE
485 Data Loop 2472 UL, NEC, Type CMP,CL2P 6600 FE
Security Data Loop 18/2 UL,NEC, Type CMP,CL2P 6300 FE

Prepared 4/15/04 (Revised)DJP

Door Details and lllustrations

Doubﬂe Ex#eﬂor Door

UNIVERSITY OF ARIZONA

MANUAL OF DESIGN SPECIFICATION STANDARDS

STANDARD DETAIL:
DBL EXTERIOR DOOR W/MAGNETIC LOCKING DEVICES

DRAWN BY: KML DETAIL NO. F:zEVISIO.NS
APPROVED BY: FD&C C6-D4
ACAD: C6—-D4
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24/2 Twisted and
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RS-485 Data Loop
fo Additional Ponels on
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STANDARD DETAIL:

LAYOUT AND POWER REQUIREMENTS
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a protective cover to prevent
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e | — ,’\ _
Receptacle #1 Receptacle #2 Receplacle #3
is for Transformer is_for Transformer
to Power Modem fo 485 Hub Yo Security Panel

UNIVERSITY OF ARIZONA
MANUAL OF DESIGN SPECIFICATION STANDARDS

STANDARD DETAIL:
ACCESS SYS CTRL PANEL LAYOUT/PWR REQ'MENTS

DRAWN BY: KML DETAIL NO. I.R’EVISIC.)NS

APPROVED BY: FD&C C6-D6

ACAD: C6-D6
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Cable Tray or Conduit

KAS SEC

Control Junction
Panel #1 Box
o
120VAC
20Amp
Keyless Access Keyless Access Door Circuit
Door Door Contact

N

Cable Tray or Conduit

KAS SEC
Control Junction
Detector Panel #1 Box
o
120VAC
20Amp
Keyless Access Keyless Access Door Cirouit
Door Door Contact

2nd leve|

Cable Tray or Conduit

KAS SEC

Control Control
Detector Panel #1 Panel
@ O Tele/Data
Jack
Keyless Access Keyless Access Door 120VAC 1 20VAC
Door Door Contact 204mp o
Circuit Circuit

Ist leve

3/4” Conduit by Electrical Contractor
CCT closet room ¢ ___| JtoCCIT Tele/Data Closet

UNIVERSITY OF ARIZONA
MANUAL OF DESIGN SPECIFICATION STANDARDS

STANDARD DETAIL:
RISER DIAGRAM

DRAWN BY: KML

DETAIL NO. REVISIONS

APPROVED BY: FD&C C6-D7
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University of Arizona

Keyless Access and Security Systems

KAS Control

Symbol List

Keyless Access Control with Hub and Modem
Cat Card Reader

Cat Card Reader with Pin Pad for PIN
Electric Strike or Locking Device

Magnetic Locking Device
Security Control Panel with Communicator

Security System Keypad

Door Contact

Motion Detector

Medical Assistance Call Device

Duress Assistance Call Device

Temperature Monitor

CCTV Camera Location

UNIVERSITY OF ARIZONA
MANUAL OF DESIGN SPECIFICATION STANDARDS

STANDARD DETAIL:

ACCESS AND SECURITY SYSTEMS SYMBOLS LIST

DRAWN BY: KML

APPROVED BY: FD&C

ACAD: C6-D8

DETAIL NO.

C6-D8

REVISIONS
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TAB C-7
ROOM NUMBERING

Obtain building number and address from the Office of Space Management; Attn.: Johan M. Lahtinen.

All drawings issued for construction shall contain and reference accepted room numbers so that el ectrical panels,
telephone backboards, air distribution devices, as-built information, balance reports, etc. will not have to be cross
referenced or revised after occupancy of the space.

Renovation projects shall maintain the same room numbering sequence which presently exists within the building.
Obtain a current key plan for the building and fit new room numbers into the existing scheme and the following
protocol. Secure acceptance of room numbers before proceeding with any drawing schedules.

New buildings and additions shall generally adhere to the following room numbering protocol:

1 Page

All room numbers shal consist of 3 primary digits.

The first digit shall identify the floor level. Thefirst floor is always level 1 regardlessif it is below, at or
above ground level. Multiple basement levels will have to be treated as a specia case.

The second and third digits shall be used to sequentidly identify rooms on afloor level (01 to 99).

A fourth digit may be employed as a prefix to describe an independent building within a cluster or a
sizable addition (i.e., N118).

From the elevator or main floor access, room numbers shall be assigned sequentialy in a clockwise
fashion left to right. Even numbers shall be used on the right hand side of the corridor and odd numbers
on the left hand side. (When walking from the elevator or main floor access.)

Corridors shdl be identified by alarge even number and a suffix indicating the direction in which it runs
(i.e. 500W).

Room numbering shall be assigned so as to alow for future room additions (i.e., spread the numbering
system out so that infill numbers are available, based on available space).

An effort shall be made to maintain consistent room numbers for similar elements on each floor (i.e,, if
bathrooms are located in same area of each floor they should share common room number ending digits).

Rooms within a room (second order) shall be consecutively labeled alphabetically in a clockwise manner
from left to right (i.e.,, 118A, 118B etc.). Additiona rooms (third order) shall be sequentially numbered
smilarly (i.e, 118A1, 118A2 etc.).

Open vestibules and acoves shall not be assigned permanent room numbers.

Scheduled door number references should match the room number to which it enters.
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TAB C-9

DRAINAGE DESIGN GUIDELINES

During the project initiation phase the department of Campus and Facilities Planning (CFP) in conjunction with
Facilities Design and Construction will determine if drainage issues need to be addressed with the project.

DRAINAGE REVIEW POINTS IN THE FACILITY DESIGN PROCESS
e Conceptual Design phase:

e During this phase, a standard drainage report will be prepared by the design Consultant team, which
documents the existing conditions on the project site.

e At this point in time, the design Consultant should contact the Department of Campus and
Facilities Planning (CFP) to review issues and technical data contained in the 1997 Comprehensive
Campus Drainage Study.

¢ |n addition to documentation of existing conditions, the report shall draw conclusions about the drainage
impacts of the project and what sort of mitigation may be needed.

e The report shall conform, generally, to the format contained in the City of Tucson's "Standards Manual for
Drainage Design and Floodplain Management in Tucson."

e The report will be reviewed by Facilities Design and Construction (FDC) and CFP. CFP is primarily
concerned with maintenance of the comprehensive campus drainage model, consistency with the
Comprehensive Campus Drainage Study, and impacts on land use and development patterns. In addition
to these topics, FDC will give attention to review of technical data presented in these reports.

e Determine if construction activity resulting from the project will disturb 1acre or more. If 1 acre or more is
disturbed a Storm Water Pollution Prevention Plan (SWPPP) will be required and an EPA NPDES Storm
Water Construction General Permit must be secured. UA, Risk Management may be contacted for
guidance in securing this permit and filing the associated EPA Notice of Intent (NOI).

e Schematic Design through Construction Drawings phase(s):

e Beginning with the schematic design phase, drainage mitigation designs shall be developed by the design
Consultant team.

e Drainage mitigation designs will be submitted for review by FDC and CFP, and in some cases, other
departments which may be concerned with a particular project.

DESIGN CRITERIA FOR SPECIFIC PROJECTS
o New Capital Facilities (Buildings, Parking Garages, Open Space, and Infrastructure)

e Preliminary siting studies for new facilities shall consider information related to the existing drainage
conditions of each site. The Comprehensive Campus Drainage Study (1997) shall be used as a
reference.

o New development shall not increase the quantity or rate of flow leaving a site that exists under current
conditions.

e Wherever possible, the quantity and rate of flow shall be reduced through the use of landscape swales
and water harvesting.

e Inthe case that the new development will increase flows, or if there is a significant open space to be
developed in conjunction with the facility, consideration should be given to developing a larger detention
basin.

e The design contract for the facility shall include the requirement to conduct a drainage report
documenting the impact of the facility on the existing drainage patterns, and any recommended
mitigation. This report shall be based on the Comprehensive Campus Drainage Study (1997) model, and
where applicable, the analysis shall include updating of the campus-wide drainage model.
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Site development must occur in a way such that all flows exiting the project site remain in the current
watershed sub-basin, so as to not impact drainage patterns in adjacent watershed sub-basins.

e New Surface Parking Lot Development

New surface lot development shall not increase the quantity or rate of flow leaving the site that exists
under current conditions. In the case that the new development will increase flows, detention will be
required to reduce flows.

Wherever possible, the quantity and rate of flow shall be reduced through the use of landscape swales
and water harvesting.

The design contract for the lot shall include the requirement to prepare a drainage report documenting the
impact of the facility on existing drainage patterns, and any recommended mitigation. This study shall be
based on the Comprehensive Campus Drainage Study (1997) model, and where applicable, the analysis
shall include updating of the campus-wide drainage model.

Lot development must occur in a way such that all flows exiting the project site remain in the current
watershed sub-basin, so as to not impact drainage patterns in adjacent watershed sub-basins.

e New Athletic Facilities With Field Areas

2 Pages

Preliminary siting studies for new facilities shall consider information related to the existing drainage
conditions of each site. The Comprehensive Campus Drainage Study (1997) shall be used as a
reference.

New athletic facilities shall not increase the quantity or rate of flow leaving a site that exists under current
conditions.

Facility development must occur in a way such that all flows exiting the project site remain in the current
watershed sub-basin, so as to not impact drainage patterns in adjacent watershed sub-basins.

The design contract for the facility shall include the requirement to prepare a drainage report documenting
the impact of the facility on existing drainage patterns, and any recommended mitigation. This study shall
be based on the Comprehensive Campus Drainage Study (1997) model, and where applicable, the
analysis shall include updating of the campus-wide drainage model.

Wherever possible, the quantity and rate of flow shall be reduced through the use of landscape swales
and water harvesting.

Consideration should be given to designing fields in a way which will allow them to detain flows during
major storm events (i.e., 100 year storms.) In lesser events, water would be detained in swales and
landscaped basins along the perimeter of the field, but would not inundate the field surface.

In the case that the new facility will increase flows, or if there is a significant open space to be developed
in conjunction with the facility, consideration should be given to developing a larger detention basin.
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TAB C-11

ACCEPTABLE INDOOR AIR QUALITY
PLANNING, DESIGN, AND CONSTRUCTION CRITERIA

CODES AND STANDARDS

ANSI/AIHA Z9.5-1992: American National Standard for Laboratory Ventilation
ASHRAE Standard 62-1999: Ventilation for Acceptable Indoor Air Quality, 1999
The University of Arizona Manual of Design and Specification Standards (MDSS)

SMACNA: IAQ Guidelines for Occupied Buildings Under Construction, First Edition, November, 1995
A. DESIGN

Purpose: To facilitate communication and improve understanding of indoor air quality issues among members
of the design team and between the design team and the University and provide the basis for evaluating
indoor air quality issues and the performance of the HVAC system during the commissioning process.

1. Identify and document all heating, ventilating, and air conditioning (HVAC) system design requirements,
assumptions, and criteria. The following information shall be provided:

1.1 Indoor design conditions for each building space:
a. Temperature

b. Relative humidity by season
1. Maximum space humidity during all seasons: 50%

c. Pressure relationship between adjacent areas

1.2 Outdoor design parameters:
a. Dry bulb and wet bulb temperatures
b. Relative humidity
c. Prevailing wind direction by season

1.3 Building space information:
a. Type
b. Occupancy densities
c.Activities
d.Use patterns

1.4 Internal loads for each building space:
a.Lighting
b. Equipment
c.People
d. Infiltration
e.Any special or unusual electrical, thermal, or moisture loads

1.5 Any odorous or hazardous pollution sources for which additional measures, e.g., local exhaust,
additional dilution ventilation, are required.
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1.6 Criteria utilized to determine outside air requirements for each building space.
a. Minimum outside airflow rates shall be clearly indicated on design drawings.

1.7 Classification of air assumptions for exhaust and recirculation air streams shall be in accordance
with Appendix A.

1.8 Air cleaning and filtration efficiencies and filter area.
a. Filter area shall be clearly indicated on design drawings.

1.9 Means by which outdoor air quality has been assessed and outdoor air contaminants of concern (if
any) and air filtration requirements determined to establish outdoor air intake location(s).
a. The building site shall be surveyed for sources of contaminants (health, odor, or sensory
irritation contaminants).

1.10 Criteria used to determine locations of air devices (e.g., supply, return, exhaust, etc.) to ensure
proper dilution and mixing of air within each building space.

1.11 Means by which and locations where outdoor air can be measured and balanced.

1.12 Means by which temporary exhaust can be provided in the future to control strong source
contaminants during shell space construction. For further information, refer to Appendix B.

1.13 Applicable codes, standards, regulations, etc.

1.14 Narrative describing the design and operation of the HVAC systems during occupied and
unoccupied periods.

1.15 Description of HYAC system control sequence of operation and identification of control system
setpoints.

1.16 Minimum and maximum flow rates for terminal units.

1.17 Description of building envelop construction, including locations of vapor and air retarders.

1.18 HVAC calculations, including cooling load, heating load, and exhaust flow rate calculations.
2. Integrate prudent design principles and features as indicated in the following paragraphs.

2.1 Locate outdoor air intakes away from known sources of contaminants, including, but not limited to,
exhaust and vent outlets, plumbing stacks, emergency generator exhaust stacks, loading dock
areas, flue stacks, and areas where people might congregate to smoke. For further information,
refer to Appendix C.

a. Preferred location of outdoor air intakes is above roof level.
b. Outdoor air intakes should preferably not be located at ground level.

2.2 Locate exhaust and vent outlets away from operable windows and doors and property line. For
further information, refer to Appendix D.

2.3 Bird screens shall be located over outdoor air intakes.
a. Bird screens shall be constructed of galvanized or stainless steel. Bird screens shall be ¥%-inch
mesh.
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2.4

2.5

2.6

2.7

2.8

2.9

2.10

211
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b. Bird screens shall be accessible for cleaning.

Outdoor air intakes shall be protected from rain entrainment by louvers, mist eliminators, or rain
hoods. For further information, refer to Appendix E.

Recirculation of air (for further information, refer to Appendix A):

a. Recirculation of Class 1 air is allowed.

b. Recirculation of Class 2 air within the same room is allowed; recirculation of Class 2 air is
allowed in other rooms if particulates are filtered or the air is sufficiently diluted with Class | air.

c. Class 3 air can only be recirculated within the same room.

Class 4 air can be exhausted or recirculated if the air is filtered to Class 2 air criteria.

e. Class 5 air must be exhausted.

o

Provide access doors to the following components for inspection and cleaning purposes:

outdoor air intakes or plenums; upstream and downstream surfaces of cooling and heating coils; air
washers; evaporative sections and coolers; other heat exchangers; air cleaners; drain pans; fans,
filters, damper sections, humidifiers; and air flow measuring stations (other than unit flow sensors).
a. Access doors shall be factory-fabricated, readily openable, and airtight.

Access doors shall be clearly indicated on the design drawings.

Access doors shall be clear of all obstructions and provide full access.

Air handling unit access doors shall be full man-doors or as large as equipment will allow.
Ductwork access doors shall be as large as ductwork will allow. If possible, ductwork access
doors shall have a minimum size of 18-inches by 18-inches; 24-inch by 24-inch access doors
shall be provided where possible. Hard ceiling or wall access doors shall be fire-rated and have
a minimum size of 24-inches by 24-inches.

© 0 00T

Air handling equipment shall be designed for no water droplet carryover. The MDSS requires air-
handling equipment to have draw-through cooling coils having a maximum face velocity of 400 fpm
properly and evenly distributed across the face of the cooling coil.

Drain pans shall be pitched towards the drain and shall be appropriately trapped. For further
information, refer to Appendices F and G.

No internal exposed thermal insulation is permitted except as allowed by the MDSS.

a. Supply ductwork shall be wrapped on its outside surface with thermal insulation in accordance
with the MDSS.

b. Internal exposed thermal insulation shall not be installed in medical areas, clean rooms, or high
velocity ductwork.

c. Internal exposed thermal insulation may be used in acoustically critical applications where the
University's written permission has been obtained.

d. If permitted, internal exposed thermal insulation shall be elastomeric closed cell, cleanable,
non-biodegradeable, impermeable to water and moisture, and secured with welded pins and
non-flammable adhesive. Internal exposed thermal insulation must have metal nosing or
sleeves over leading edges at fan discharge, around access door openings, and at any point
where the insulation is preceded by internally uninsulated duct. Internal exposed thermal
insulation shall be kept away from intake screens, mist eliminators, louvers, and rain.

Air handling equipment and ductwork shall not be constructed of porous or semi-porous materials,
e.g., concrete masonry units (CMU) or gypsum wallboard (GWB).

Potable water shall be used in direct evaporative humidifiers, air washers, and evaporative coolers.
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Provide humidification only when absolutely necessary or when it is a special project requirement.
a. Utilize steam-to-steam-type humidifiers only.

Provide continuous water bleed or automatic periodic drain combined with chemical water
treatment to control scale and microbial growth in air handling systems designed to recirculate
water from an open storage tank or sump of an evaporative cooler, air washer, or evaporative
section of air handling equipment.

a. If water treatment chemicals are used they shall not enter the air stream or must be acceptable
for use in evaporative equipment and approved for this use by the University's Risk
Management & Safety Department. To determine the acceptability of water treatment
chemicals, contact the National Antimicrobial Information Network at 1-800-447-6349.

Filters shall be selected as appropriate for the application. For further information, refer to

Appendix H.

a. Filters for air handling equipment whose flow rate exceeds 4,500 cfm shall have a minimum
sixty percent (60%) efficiency pre-filters and final filters with 80-85% minimum efficiency when
passing a three (3) micron particle.

b. Filters for all other air handling equipment shall have a minimum efficiency of sixty percent
(60%) when passing a three (3) micron particle.

c. Filter area shall be based on 400 fpm face velocity.

d. Filter rack shall be constructed to allow no bypass of air.

Supply ductwork located in a return air plenum, chilled water supply and return piping, and
domestic cold water piping below 55 degrees F shall be properly insulated to prevent condensation
from forming. For further information, refer to Appendix I.

Insulation subject to damage or a reduction in thermal resistivity if it were to become wet shall be
enclosed in a vapor retarder.

Outdoor air intake controls shall maintain no less than ninety percent (90%) of the design outside
air flow rate at all times. For variable air volume (VAV) systems, refer to Appendix J.

Air handling system controls shall include an "optimum start-stop” provision to ensure that
acceptable temperature, humidity, and ventilation is provided prior to daily space occupancy. For
further information, refer to Appendix K.

Carbon dioxide (C0,)-based demand control ventilation may be used, but must have a minimum
outdoor air flow rate to control building sources. Refer to ASH RAE Standard 62-1999, paragraph
6.3.1 and Appendix D, "Rationale for minimum Physiological Requirements for Respiration Air
Based on CO, Concentration" to determine the minimum outdoor airflow rate per person required for
a specified C0O, concentration.

Construction of the building envelope shall comply with all applicable code requirements relating to
the control of water and water vapor penetration, air filtration, and entry of radon and other soil

gases.

HVAC systems shall be designed to provide at all times no less than the minimum total amount of
outdoor air required for ventilation by Table 2 of ASHRAE 62-1999.
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2.22

2.23

2.24

2.25

2.26

Zone minimum airflow rates shall provide minimum outdoor air ventilation airflow rates during space
occupancy.

Mechanical rooms shall not be used as air plenums. Air routed through mechanical rooms shall use
hard ductwork only.

Utility fans serving fume hoods shall have a 3,000 feet per minute minimum discharge velocity in a
vertically upwards direction and shall discharge at a minimum of ten (10) feet above the adjacent
roof line. For further information, refer to ANSI/AIHA Z9.5.

Direct evaporative cooling may be used in air handling equipment only after the University's written
permission has been obtained.

Direct evaporative cooling equipment:

a. Must limit space relative humidity to less than fifty percent (50%).

b. Must have no filter bypass.

c. Must be completely accessible, both upstream and downstream, for inspection and cleaning.

d. Must have no water droplet carryover. Manufacturers' recommendations for maximum
allowable face velocities must be followed.

e. Must have filters upstream that have a minimum sixty- percent (60%) efficiency when passing a
three-(3) micron particle.

f.  Must have a water treatment system to prevent scale formation and anti-microbial growth that
utilizes potable make-up water, blowdown, and water treatment chemicals.

g. Must use water treatment chemicals that do not enter the air stream or must be acceptable for
use in evaporative equipment and approved for this use by the University's Risk Management
and Safety Department. To determine the acceptability of water treatment chemicals, contact
the National Antimicrobial Information Network at 1-800-447-6349.

B. CONSTRUCTION

Purpose: To ensure that work procedures and appropriate controls are utilized to minimize degradation of
building indoor air quality during construction, renovation, remodeling, and maintenance activities.

1. Initial Planning

11

1.2

23 Pages

The party responsible for construction, renovation, remodeling, and/or maintenance activities must

prepare a plan that addresses how indoor air quality issues will be handled during these activities.

a. If the activity only involves University staff, the responsible party will be a University
department, e.g., Facilities Management, Facilities Design and Construction, Space
Management, etc.
If the activity involves an outside consultant, the responsible party will be the consultant.

c. The University department or consultant shall contact and consult with the University's Risk
Management & Safety Department during plan preparation.

d. The plan must be approved by the University's Risk Management and Safety Department prior
to the beginning of construction.

The plan shall include the following information at a minimum.

a. Identification of potential work-related airborne contaminants, e.g., dusts and odorous or
hazardous substances.

b. Identification of how contaminants may spread through the building.
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c. Identification of how building occupants will be affected by the spread of such contaminants.

d. Identification and selection of feasible, specific control measures to keep dusts and odorous
and hazardous substances out of occupied areas. These measures could include work area
containment, modification of HVAC operation, reduction of emissions, intensification of
housekeeping, rescheduling of work hours, moving occupants, defining re-occupancy criteria,
etc.

2. Isolation of major construction, renovation, remodeling, and maintenance activities in occupied buildings.
For further information, refer to Appendix L.

2.1 Affected areas in occupied buildings shall be isolated from adjacent non-affected areas through the
use of temporary walls, plastic sheeting, or other vapor retarding barriers.

2.2 Affected areas shall be maintained at a negative pressure relative to surrounding non-affected
areas.

2.3 Recirculating air ducts shall be temporarily capped and sealed. If particulates are the only indoor air
quality concern, appropriate filters may be used in place of capping and sealing the ducts.

3. Protection of the building HVAC system from dust and moisture during major construction, renovation,
remodeling, and maintenance activities in occupied buildings.

3.1 Supply air systems shall not be operated without filters in place.
a. Filters shall have a minimum sixty- percent (60%) efficiency when passing a three- (3) micron
particle.

3.2 Building materials subject to degradation from ambient environmental exposure shall be protected
and replaced if damaged.
a. Air handling equipment and ductwork shall be stored in a clean, dry location prior to installation
and openings shall be securely covered to prevent entry of dust, moisture, and general
construction debris and dirt.

3.3 In new construction air-moving equipment shall be used to "flush” the building to reduce off gassing
of interior furnishings and finishes a minimum of 48 hours prior to building occupancy. For further
information, refer to Appendix M.

a. Temporary filters shall be utilized in the air handling equipment during this period.

b. Filters shall be replaced after the flushing of the building has been completed.

c. Filters shall have a minimum sixty- percent (60%) efficiency when passing a three- (3) micron
particle.

4. Notification of building occupants of major construction, renovation, remodeling, and maintenance
activities.

4.1 Notify potentially affected building occupants of planned work via Facilities Management's alert
notification procedure. A brief description of the work and the precautions that will be taken to
protect the occupants' indoor air quality shall be included.

5. Substitution of equipment and/or materials:

5.1 Substitution of equipment and/or materials that may affect the HVAC system or its ability to
maintain acceptable indoor air quality shall be reviewed by the University for consistency with
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documented design criteria.

5.2 Requests for substitution of equipment and/or materials shall be made in accordance with the
requirements of Section 01600, Material and Equipment, of the MDSS (refer to MDSS tab D,
Boilerplate).

6. Ongoing management after work has begun:
6.1 Specifications shall be monitored and enforced.

6.2 Periodic updates on progress shall be provided to building occupants.
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APPENDIX A
CLASSIFICATION OF AIR

Return air, transfer air, and exhaust air shall be classified as follows:

Class 1: Air drawn from spaces without unusual sources of contaminants such as offices, conference rooms,
classrooms, lobbies, retail spaces, coffee stations, storage rooms (except those housing high-emitting products
such as paint supplies), equipment rooms such as air handling equipment rooms, elevator machine rooms,
individual dwelling units including hotel rooms, and electrical/telephone closets.

Class 2: Air drawn from spaces that may have mild contaminant intensity, such as copy rooms, printer rooms,
dining areas and break rooms, kitchenettes or dining areas with ovens or other cooking or food dispensing
capability such as steam tables, cafeterias, laundry rooms, locker rooms, residential kitchens (general or hood
exhaust), limited access non-residential toilet rooms (such as those in office buildings and other spaces not open
to the general public), and residential or single toilet rooms and bathrooms (except those to patient rooms of
health care facilities). For the purpose of this section, a copy or printer room is a room whose primary purpose is
to house copy machines and printers, respectively. Air drawn from a room housing the occasional or personal
copier or printer may be considered Class 1 air. [Air exhausted from limited access non-residential toilet rooms
are placed in this category because the expected frequency of use of these facilities, combined with the minimum
exhaust are rates prescribed in the Design Section 2.21., generally result in exhaust gases that have mild odor
intensity. Exhaust from toilet rooms that are publicly accessible, particularly those that are heavily used at times
such as in airports, theaters, and other assembly spaces, can be expected to have much higher contaminant
concentrations and thus qualify as Class 3 air.]

Class 3: Air drawn or vented from locations with significant contaminant intensity, such as nonresidential and
public toilet rooms (except those listed above under Class 2), toilet rooms and bathrooms to patient rooms of
health care facilities, janitor's closets, commercial kitchens (general and non-grease hoods), laboratories (general
exhaust), dry -cleaning processing establishment (general exhaust), indoor swimming pools, diazo printing rooms,
and plumbing vents.

Class 4: Air drawn or vented from locations with noxious or toxic fumes or gases, such as paint spray booth,
garages, tunnels, kitchens (grease hood exhaust), chemical storage rooms, refrigerating machinery rooms,
natural gas and propane burning appliance vents, and soiled laundry storage.

Class 5: Effluent or exhaust air having a high concentration of dangerous particles, bio-aerosols, or gases such
as that from fuel burning appliance vents other than those burning natural gas and propane, uncleaned fume
hood exhaust, evaporative condenser and cooling tower outlets [due to possible microbial contamination such as

legion Ella, the causative agent of Legionnake's Disease and Pontiac Fever].
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APPENDIX B

SUPPLEMENTAL EXHAUST

The design documents shall indicate the means by which supplemental exhaust can be provided to meet the
requirements of Construction Section 2.2. This section does not require special systems to be installed since they
may be installed on a temporary basis, for example by temporarily removing windows for exhaust fans. Rather,
this section requires only that the means be indicated in design documents so that it is available when the need
for supplemental exhaust occurs in the future.

It is not uncommon for spaces to be temporarily exposed to strong sources of contaminants, such as during
remodeling or after an accidental spill of a volatile liquid. These occurrences may be handled by temporary
exhaust systems. In many cases, temporary exhaust is difficult to provide such as, in interior spaces of large
buildings. To improve flexibility in future renovations, exhaust systems such as those serving toilet rooms can be
designed to include additional capacity that may be manually (or automatically) invoked as needed during the
building life. Smoke removal systems might also be used for this purpose if approved by the local fire district.
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APPENDIX C

LOCATION OF OUTDOOR AIR INTAKES

[This section requires minimum separation distances for outdoor air intakes from known sources of contaminants
adjacent to and in the vicinity of the building in order to minimize the introduction of contaminants.] Outdoor air
intakes shall be located such that the distance measured from the closest point of the intake opening to the

object, or point, listed in Table Cl exceeds the minimum separation distance listed in Table Cl. See also Appendix
D for restrictions relative to exhaust air outlets.

Exception: Shorter separation distances are acceptable if it can be shown that an equivalent rate of introduction
of outdoor air contaminants will be attained using an alternative design, and if approved by the authority having
jurisdiction.

The distances required in this section are minimums; in general, locating intakes as far as practical from
contaminants sources reduces the likelihood of entrainment. Prevailing winds and airflow patterns around the
building and building elements may also be important considerations for intake locations.

Table C1.
Air Intake Minimum Separation Distance

Object Minimum Distance, m (ft)
Property line 1(3)
Garage entry, loading area, or drive-in Queue (Note 1) 7 (25)
Driveway or street 3 (10)
Limited access highway 7 (25)
Mantels or ledges (Note 2) 1(3)
Landscaped grade (Notes 3,4) 2 (6)
Roof or grade (Note 4) 0.25 (0.75)
Cooling Towers (Note 5) 5 (15)

Note 1. These areas are likely locations where vehicles will be paused and idling, such as while paying parking
fees or waiting for traffic in the case of the garage entry, while loading or unloading materials in case of the
loading area, or waiting in line for drive-in restaurant or bank service in the case of the drive-in queue.

Larger separation distances may be needed if the intake is located directly above the likely location.

Note 2: Applies to mantles or ledges that are sloped less then 45 degrees from the horizontal and that are more
than 0.15 m (6 in.) wide. [Such ledges tend to become bird nesting or "resting” places.]

Note 3: Landscaped grade is soil, lawn, shrubs, or any plant life within 0.5 m (1.5 ft)
horizontally of intake. [The purpose of this section is to minimize the introduction of pollen, odors and vapors from
biodegrading materials, pesticides, bacteria, etc. from landscaping.]

Note 4: Intake must be at least 0.2 m (8 in.) above the average maximum snow depth at the intake.

Note 5: Applies to closest wetted surface of tower, such as intake or basin. See Appendix D for separation
distance from tower discharge.
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APPENDIX D

LOCATION OF EXHAUST AIR AND VENT OUTLETS

Exhaust air and vent outlets shall be located no closer to property lines, outdoor air intakes, windows, and doors,
both those on the subject property and those on adjacent properties, than the minimum separation distance S
listed in Table DI. S is defined as the shortest "stretched string" distance measured from the closest point of the
outlet opening to the closest point of the outdoor air intake opening, window or door opening, or property line
along a trajectory as if a string were stretched between them. [For example, if a wall separates an intake from an
exhaust as shown Th Figure DI below the distance S is taken from the exhaust outlet in a straight line to the top of
the wall over the wall then in a straight line to the intake. In this case, S-SI + S2 + S3.1

Figure D1.

S2

S1

Exhaust :l-"

Table DI
Exhaust Outlet Minimum Separation Distance (S), M (ft)

Exhaust Air Class
Object (see Appendix A for definition)

1 2 3(Note 1) 4(Note 1) 5(Note 1)
Outdoor air Equation DI Equation DI Equation DI Equation DI Equation DI
intake (Note 2) (Note 2,6) (Note 2,6)
Operable 0.3(2) Half of Half of Half of Equation DI
window or Equation DI Equation DI Equation DI (Note 6)
door (Note 3) (Note 4) (Note 4) (Note 4, 6)
Property line 0 1.5 (5)(Note 3 (10) (Note 3 (10) 5 (15)

5) 5)

Note 1: Laboratory exhaust air outlets shall be in compliance with NFPA 45-1992.

Note 2: Class 3, 4 and 5 air outlets that terminate in an equipment well that also encloses an outdoor air intake
shall meet the requirements of Table D1 and, in addition, shall either: a) terminate at or above the highest
enclosing wall and discharge air upward at a velocity exceeding 5 m/s (1000 fpm); or b) terminate 1 m (3ft) above
the highest enclosing wall (with no minimum velocity). For the purpose of this section, an equipment well is an
area (typically on the roof) enclosed on three or four sides by walls that are less than 75% free area, and the
lesser of the length and width of the enclosure is less than 3 times the average height of the walls. The free area
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of the wall is the ratio of area of the openings through the wall, such as openings between louver blades and

undercuts, divided by the gross area (length times height) of the wall.

Note 3: Operable doors and windows that are required as part of a natural ventilation system shall comply with
the row labeled "outdoor air intake."

Note 4: Separation distance S is one half of the requirement of Equation D1.

Note 5: For Class 2 and 3 air, where the property line abuts a street or other publicway, no minimum separation is
required if exhaust termination is 3m (10 ft) above grade.

Note 6: For Class 5 exhausts located below intakes or operable windows and doors, distance S in Equation DI

shall be a horizontal separation only; no credit may be taken for any vertical separation.

Where Equation D1 is referenced in Table D1, minimum separation distance S shall be determined as:

Where:

Q = Exhaust air volume, L/s (cfm). The value used in Equation DI shall not be less than 75 L/s
(150 cfm) nor exceed 1500 L/s (300 cfm) regardless of actual volume. For gravity vents such as
plumbing vents, use an exhaust rate of 75 L/s (150 cfm). For flue vents from fuel burning
appliances, assume a value of 0.43 L/s per kW of combustion input (250 cfm per million Btu/hr)

S =0.04vQ(vD - V/,
S= OOQVQ(V D - VA/400

or obtain actual rates from the combustion appliance manufacturer.

D = Dilution factor determined as a function of exhaust air class (see Appendix A) in the table below:

(5-1a) (SI)
(5-b) (IP)

Exhaust Air Class Dilution Factor, D
1 5
2 10
3 15
4 25
5 50

V= Exhaust air discharge velocity, m/s (fpm). V shall have a positive value when the exhaust is directed 75° to

180° away from the object, and shall have a negative value when the exhaust is directed O to 74 towards the

object) as shown in Figure D2. V shall be set to 0 in Equation 51 for vents from gravity (atmospheric) fuel fired
appliances, plumbing vents and other non-powered exhausts, or if the exhaust discharge is covered by a cap or

other device that dissipates the exhaust air stream. For hot gas exhausts such as combustion products, an
effective additional 2.5 m/s (500 fpm) upward velocity shall be added to the actual discharge velocity.

23 Pages

Ci1-12

03/02



The University of Arizona

Manual of Design and Specification Standards

V is positive for
Exhaust directed

75-180°

Exhaust

Figure D2.

Discharge
Direction |:|

V is negative
For exhaust

Directed 0-74°

Air Intake

Exceptions:

1. Shorter separation distances are acceptable if it can be shown that equivalent dilution factors will be
attained using an alternative design, and if approved by the authority having jurisdiction.

2. Outdoor air intakes need not be separated from furnace vents and other fuel-fired appliance vents
that are a part of a unitary or factory packaged heating/ventilating unit that is manufactured within 2
years of the publication date of this standard. This exception applies to the separation of the outdoor
air intake and vent discharge of the unit itself and does not exempt maintaining separation distances

from one unit to another adjacent unit. [The 2-year time delay is to allow manufacturers an
opportunity to redesign and remanufacture equipment in order to meet the separation distances

required by this section.]

Separation distances do not apply when exhaust system and outdoor air intake systems do not operate

simultaneously.

Note that even where the required minimum separation distances are maintained, reentrainment of odors
and toxic gases may still occur depending on wind conditions, building geometry, and exhaust design. An
analysis of the air flow pattern around buildings and exhaust plume behavior using the methods described
in the AHSRAE handbook, Fundamentals, Chapter 14 can provide more accurate information to assess

the potential for reentrainment and to determine adequate separation distances.

[Equation DI may be summarized as follows:

Separation Distance Minimum
At Zero Discharge Discharge
Velocity Velocity For
Zero
Class of Dilution Square Minimum Maximum Separation
Air Factor D Root of D (75 L/s. (1500 L/s. Distance
(vD) 150 cfm) 3000 cfm)
1 5 2.24 2.5 11.0 894
2 10 3.16 3.5 15.6 1265
3 15 3.87 4.3 19.1 1549
4 25 5.00 5.5 24.6 2000
5 50 7.07 7.8 34.9 2828
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Example 1: a 2000 L/s (4000 cfm) dome type exhaust fan used for toilet exhaust (class 3 air per Section
5.4.1) is located on a roof near a rooftop unit. For class 3 air the intake must be located per Equation DI.
Since the exhaust fan discharge velocity is not directed away from the air intake (discharge is down to
roof which then deflects out evenly is all directions), the velocity in Equation DI is taken as zero. Since the
exhaust volume exceeds 1500 L/s (3000 cfm), the value of Q in Equation Dl is taken as 1500 L/s (3000
cfm). The equation (in I-P units) is solved as:

S = 0.09 v3000 (v15-0/400
=191t

Example 2: Instead of a dome exhaust fan in the previous example, an up-blast exhaust fan is used. The
discharge velocity as obtained from manufacturer's data is 6.5 m/s (1300 fpm). The required separation
distance is now:

S = 0.09 v3000 (v15-1300/400
=31t

Example 3: The flue from a forced draft 880 kW (3 million Btu/hr) input natural gas boiler is located near
an operable window. The discharge air quantity is approximately 380 L/s (750 cfm) assuming 0.43 L/s per
kW of combustion input (250 cfm per million Btu/hr) (per definition of O above). The flue is terminated with
a flue cap. So no credit for discharge velocity can be taken. However the flue gas is hot and buoyant and
thus a 2.5 m/s (500 fpm) upward velocity may assumed. The minimum separation distance (in Sl units) is:

S =0.04 v380(v50-2.5/2
=4.6m

As a Class 5 air stream, distance S becomes a horizontal separation distance (no credit for vertical
separation) when the discharge is below the window (see Note 6 to Table DlI).

Example 4: A rooftop AC unit has an outdoor air intake and economizer relief/exhaust outlet (class 1 air
per Appendix A) configured as shown in the section below. The relief air (5000 cfm) is directed away from
the intake at 2.5 /Is (500 fpm). (If the exhaust outlet distance above the roof is so small that air will be
substantially defected toward the intake, V should be assumed to be zero in Eg. D1) Since the horizontal
separation is zero, the minimum separation distance S is simply the vertical distance D in the figure
below. Using the maximum value of 3000 cfm in equation D1, this distance must be:

S = 0.09 v3000(v 5-500/400
=4 9ft

This separation is required not because Class 1 air is unhealthy, but to ensure the air entering the
outdoor air is primarily unventilated outdoor air. This example demonstrates that it is impractical to place
the intake and discharge as shown without significant recirculation. Possible solutions: Move the intake to
the opposite side of the unit; increase the discharge velocity to more than 4.5 m/s (900 fpm); or add a
baffle between the intake and discharge to increase the "stretched string" separation distance.
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APPENDIX E
RAIN ENTRAINMENT

Outdoor air intakes shall be protected from rain entrainment by use of one of the following:

a. Louvers or mist-eliminators designed to limit water penetration to 3 mL per m2 (0.01 oz per ft2) of free area
when tested in accordance with AMCA Standard 500-1994 (15 minute test period).

b. Rain hoods sized for no more than 5 m/s (1000 fpm) face velocity and tilted at least 45 degrees downward
from the vertical.

c. Louver or mist-eliminators in conjunction with a drain pan complying with Appendix F.

Exposed Internal insulation shall not be located within 0.5 m (1.5 ft) downstream of the air intake louver,
eliminator, or screen.

[Water droplets entrained in HVAC system outdoor air inlets provide niches for microbial growth.]
These rain entrainment requirements may not be adequate to control entrainment of snow. Preheat coils with

downstream filters or some other scheme may be needed to avoid snow build-up inside outdoor air intakes or on
filters.
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APPENDIX F

DRAINS AND DRAIN PANS

Drain pans located in supply air ducts, plenums, fan coil units, and other locations shall be sloped and trapped as
required to meet the testing requirements in Appendix G. Drains located upstream of fans (those negatively
pressurized relative to outdoors or those negatively pressurized to air in a mechanical equipment room) shall
have traps having a depth and height differential between inlet and outlet equal to or greater than the fan design
static pressure; or otherwise sufficient to maintain a water seal and allow complete pan drainage with fans on or
off. Traps shall have a means of inspection to verify that the water seal has been maintained [such as an open or
screened tee on the downstream end of the trap.1

Condensate traps exhibit many failure modes that can impact on indoor air quality. Trap failures due to freeze-up,
drying out, breakage, blockage, and/or improper installation can compromise the seal against air ingestion
through the condensate drain line. Traps with insufficient height between the inlet and outlet on draw-through
systems can cause the drain to back-up when the fan is on, possibly causing drain pan overflow or water droplet
carryover into the duct system. The resulting moist surfaces can become sources of biological contamination.
Seasonal variations, such as very dry or cold weather may adversely affect trap operation and condensate
removal

Exception: Secondary or auxiliary drain pans intended only for emergency overflow collection.
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APPENDIX G

TESTING OF DRAINS AND DRAIN PANS

Drainage of pans under cooling coils, air washers, humidifiers, outdoor air intake plenums, and other duct or
plenum mounted drain pans shall be tested to ensure proper slope and drainage to prevent conditions of water
stagnation that result in microbial growth. Drainage shall be tested using the following procedure:

a. Temporarily plug the drain and cover the entire pan with 13 mm (1/2 in.) water (or to the maximum allowed by
the height of the pan)

b. Start the fan if it is downstream of pan (in the draw through position). [The fan system must be in operation to
test for improperly trapped drains that become air locked when the fan creates a negative pressure in the cold
plenum.] Stop the fan if it is upstream of the pan (in the blow through position). [Fan operation assists in coil
drainage of blow-through system so the pan must be tested with the fan off]

c. Remove the temporary plug and observe the performance of the system. Drainage is considered acceptable
when the pan drains within 3 minutes to leave puddles no more than 50 mm (2 in.) in diameter and no more
than 3 mm (1/8 in.) deep.

d. For draw-through systems, check to see that the water seal is maintained in the trap with the fan operating.
Stop the fan and recheck the seal. The trap is considered acceptable if the water seal is maintained in the
trap with the fan both OFF and ON. [Traps are not required by this Standard for blow-through systems since
supply air leakage out of untrapped drains is not an IAQ issue. Traps can be provided to eliminate this air
leakage for energy conservation purposes.]

Exception: Secondary or auxiliary drain pans intended only for emergency overflow collection need not be
tested.
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APPENDIX H

MINIMUM AIR CLEANING AND FILTRATION

Mechanical systems that supply air to an occupied space through supply ductwork exceeding 3 m (10 ft) in length
or through a humidifier, evaporative cooler, fin-tube heating coil, or cooling coil, shall be provided with particulate
filters or air cleaners having a minimum efficiency of 60% when tested in accordance with ASHARE Standard
52.2 for 3 um particles. [This standard is pending approval. If it has not been published before this document, the
requirement will reference 25-30% efficient filter as rated by ASHRAE Standard 52.1, Atmospheric Dust Spot
Method.] Filters racks shall be designed to minimize the bypass of air around the filter media or filter cartridge
frames when the fan is operating. [This section is intended to reduce the accumulation in duct systems and on
duct components of dirt which may become a source of microbial growth or which may clog the system and affect
airflow. It is not intended to address the possible use of cleaning return air to be used in lieu of outdoor air; which
is covered in Section 6.4.]

The 60% filtration for 3 um particles is a minimum filtration requirement but some particulate accumulation within
the ventilation system can still be expected over the life of the system. Where the system design can
accommodate higher efficiency levels, efficiency levels of >65% for 1-3 um particles wm improve indoor air quality
with respect to particles and wm reduce particulate accumulation in ak distribution systems where cleaning is
often difficult. Efficiency levels >65% efficiency for particles >0.3 um wm be most effective where potentially large
concentrations of respirable particles may occur.
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APENDIX |

INSULATION OF COLD SURFACES

Insulation shall be provided on the following ductwork and piping where located within the building envelope:

a) Unlined cooling supply ductwork.
Exception:
1. Cooling ducts located within air-conditioned spaces.

2. In other than humid climates, cooling supply ductwork in return air plenums.

[The dewpoint of the return air will generally be less than the surface of the ductwork supplying air to the space.
This exception does not apply to humid climates because condensation can occur due to infiltration of humid air
into the ceiling plenum and during cool-down transients after moisture has built up in the space when the system
was off. Note that insulation of supply ducts in plenums may be required by other codes or may be required to
prevent excessive heat gain to supply air]

b) Chilled water supply and return piping, domestic cold water piping where primary water supply can be
expected to be below 13°C (55°F) during the cooling season.

c) Domestic cold water piping where primary water supply can be expected to be below 13°C (550F) during the
cooling season.

The thickness of insulation shall be as required to prevent condensation on cold surfaces. Insulation that is
subject to damage or reduction in thermal resistivity if wetted shall be enclosed with a vapor retarder sealed in
accordance with manufacturer's recommendations to maintain the continuity of the barrier. Special coatings that
inhibit condensation are an alternative to insulation if approve~ ~ the authority having jurisdiction.

[The purpose of this section is to prevent condensation, which may cause material damage or microbial growth
indoor spaces. This section does not consider energy usage, which is covered by ASHRAE 90.1 - 1989.]
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APPENDIX J

OUTDOOR AIR INTAKE CONTROL

Variable air volume systems (except those supplying 100% outdoor air) shall include controls and devices to
measure outdoor airflow at the air handler and designed to maintain outdoor airflow not less than 90% of required
levels over the expected supply air operating range. [A major consideration with VAV systems is that the negative
pressure behind the outdoor air intake in the mixed air plenum will typically vary with supply air volume and at low
supply volumes sufficient outdoor air flow may not be maintained if a fixed outdoor air intake damper position or
even if a dedicated fixed minimum air intake is used. In most cases, an active outdoor air control system must be
provided to ensure minimum rates are maintained.]

Acceptable air intake measuring devices include those that measure intake volume directly by measuring air
velocity through an outdoor air duct or inlet of fixed area (e.g. duct mounted pilot or hot wire anemometer) or
differential pressure across a fixed orifice (e.g. wide open damper or other non-adjustable duct mounted
obstruction). If the system includes an outdoor air economizer; a separate minimum outdoor air damper may also
be required in order to ensure adequate velocity across the intake for an adequate measurement. Note that a
fixed speed outdoor air fan without control devices will not maintain rates within the required accuracy unless the
fan curve is relatively steep with respect to changes in pressure and/or if the pressure changes in the mixing
plenum are relatively small compared to the fan total pressure requirement. Using return air, outdoor air, and
mixed air temperatures or C0O, concentrations to measure air intake percentage is usually inaccurate when the
outdoor and indoor values are close together and thus should not be used for this application unless it can be
shown to meet the >90% accuracy requirement Similarly, measuring outdoor air by taking the difference between
supply and return air flow measurements will also seldom meet the >90% accuracy requirement due to cumulative
errors in air flow measurement and the generally small outdoor air flow rate relative to supply and return air flow
rates.
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APPENDIX K

PRE-OCCUPANCY OPERATION

Ventilation systems shall be operated prior to the time any space served is expected to be occupied for a period
of time determined in accordance with the requirement specified below and documented in the ventilation system
design documentation (see Design Section 2.18)...

Ventilation systems shall include either manual or automatic on/off controls that allow the fan system to operate
whenever the spaces served are occupied. When thermostats used to control heating or cooling for systems that
also supply required ventilation air include a manual switch accessible to untrained personnel that allows the fan
to operate only upon calls for heating or cooling, controls shall be included to ensure the hourly average outdoor
air supply rate and overall supply air rate are maintained. [Thermostats often have an "auto" position on the
thermostat or subbase fan switch that cycles the fan only when heating or cooling is required. When the fan
system also supplies ventilation outdoor air, this causes air supply to be discontinuous. Since many untrained
people do not understand this, the switch is often placed in the "auto" position, resulting in inadequate ventilation.]

To comply with this section, the thermostat may be provided without an "auto " position, or with the control
sequence in the "auto" position modified in a manner that either operates the fan on a continuous basis when the
space is expected to be occupied or that activates a time or other device to ensure that hourly average supply air
and outdoor air rates are maintained. Systems operated in this manner must be capable of supply more than
minimum rates when the system is on in order to compensate for the time the system is allowed to cycle off.

In general, to comply with this section, programmable timeclock thermostats must be capable of operating the fan

on the time schedule rather than simply changing setpoints on a time schedule. Note that many residential
thermostats do not have this capability.
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APPENDIX L

ISOLATION OF MAJOR CONSTRUCTION AREAS

Spaces of an occupied building that are undergoing major construction, renovation, or remedial work that become
a temporary but significant source of indoor air contaminants (term “construction areas" hereinafter) shall be
isolated from directly adjacent non-construction areas using temporary walls, plastic sheeting, or other vapor
retarding barriers. These construction areas shall be maintained at a negative pressure relative to the adjacent
non-construction areas by either exhausting construction areas and/ar pressurizing adjacent areas. Recirculating
return air ducts from construction area shall be temporarily capped and sealed to prevent the spread of
contaminants to occupied areas served by the same system. Where particles are the only contaminant of
concern, in lieu of capping off return ducts, return air shall be filtered as required to reduce particles with mean
diameters less than 10 um (PMyq) to concentrations below those listed in table 51. For the purposes of this
section, major construction areas within a building undergoing construction activities that require the temporary
displacement of occupants for more than 48 hours, or new construction where spaces are newly completed (no
former occupants). [This definition is intended to include major tenant work such as complete remodels plus major
revisions that include demolishing or finishing drywall partitions, installation of new furnishings and carpeting.
Minor touch-up painting and replacement of a small area of carpet are not considered significant contaminant
sources.]

These requirements are also applicable to any other construction or installation of materials that generate
significant contaminants. Contaminant concentrations within the construction zone itself are covered by applicable
construction workplace standards from ACGIH, OSHA, or other local authority. Refer also to IAQ Guidelines for
Occupied Buildings under Construction

(SMACNA, 1995a).

23 Pages C11-22 03/02



The University of Arizona
Manual of Design and Specification Standards

APPENDIX M
PURGING OF MAJOR CONSTRUCTION AREAS

After construction is complete, major construction areas, as defined in Appendix L, shall be purged by supplying
or exhausting no less than the design outdoor air rate required by Section 6 for a period of no less than 48 hours
before occupancy. When spaces are exhausted, make-up air may be drawn from adjacent non-construction
spaces rather than the outdoors. The requirements of Appendix L, pressurization relationships to adjacent
spaces, shall apply until the 48-hour period is complete.

Exception: If it can be demonstrated that an alternative ventilation scheme can provide similar results and if
approved by the authority having jurisdiction.

These procedures are also suitable for any other construction or installation of materials that generate significant
contaminants. Depending on the new materials in the space and the rate at which they off-gas, a shorter or
longer purge period may be required. When ambient conditions and the HVAC system design permit. The
effectiveness of the purge, can be enhanced by ventilating spaces at rates far exceeding minimum ventilation
rates.
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DIVISION 2 - SITEWORK
Section 02100 - Demolition
Introduction

This section shall be used by the consultant to accurately define the scope of the demolition effort required for the
project. Whenever possible a demolition plan shall be created to graphically show the extent of the demolition
work.

The scope of the demolition plan should be carefully reviewed and coordinated with Risk Management to
ascertain the existence of any hazardous materials requiring special attention. Most laboratory equipment will
require decontamination before demolition and/or removal, i.e., fume hoods, laminar flow enclosures, clean
benches, biological safety cabinets, etc.

Provisions shall be made in the documents to require that all demolition work be performed without disruption to
adjacent occupied areas, i.e., off hours work. Only when the anticipated demolition work will not present a
disruption to the user or occupant can the assumption be made that it can be conducted at any time.

Demolition work is usually associated with trash and dust. Appropriate provisions shall therefore be made to
address mitigation procedures in the demolition work.

The demolition plan shall identify all materials/equipment, etc., which are to be reused and/or salvaged by either
the University or the Contractor. Please keep in mind that all equipment and building material is ultimately the
property of the University of Arizona and only when its salvage cost exceeds is usable value is it to be considered
unwanted. This determination can only be made by the University of Arizona.

A complete investigation of the area(s) shall be performed so that all existing aspects and elements affected by

the project are either removed under the demolition plan or incorporated into the new work with the installation

drawings, i.e., existing/abandoned outlets, t-stats etc.

Part 1 - General

e Other than items which are to be reused there are basically two groups of salvageable material presented
with nearly all projects. Care must be exercised when handling all salvageable material so as to maintain its

value.

¢ Items which are always salvaged by the University.

e LED exit lights Door hardware Fire alarm devices
e Chalk/White boards Drinking fountains Simplex equipment
e EMCS equipment Window blinds Lab fixtures

o Meters (all kinds) Backflow preventers

e |tems which the University may elect to salvage. Depending on the item the University will determine on a
case by case basis whether salvage is warranted. The following is a representative, but not conclusive, list
of items in which salvage may be considered.

e Wood/HM doors Plumbing fixtures Electrical light fixtures
e Electrical panels Casework Electrical equipment
¢ Mechanical equipment Disconnect switches Starters

e Ceiling diffusers Elevator equipment Windows

e Projection screens Soap/Paper dispensers Transformers

e Mirrors Clocks Thermostats

e [rrigation equipment Access doors Shelving
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o Refrigeration equipment Landscape plantings HVAC mixing boxes
e Lab equipment (hoods)

¢ Prior to finalizing the construction documents the Architect shall conduct a site meeting with the appropriate
Facilities Management personnel and determine precisely what items are to be salvaged. The documents
should then clearly identify what is to be salvaged, by whom and where it is to be delivered to or stored.
Options include but are not limited to:

Removal and transport by contractor.

Removal by contractor and transport by UA.

Removal and transport by UA.

Transportation destinations include the Facilities Management compound, 22nd St. warehouse (Material
Management surplus property sales), Sunnyside storage yard or any other location determined during the
site meeting.

e |tems which are to be surplused and delivered to the 22nd St. warehouse must be accompanied with a
completed Request for Property Disposal Form from the Office of Material Management.

e Whenever the UA is to participate in either the removal or transportation of salvage materials a time frame
and contact person shall be identified and referenced in the documents.

e All items encountered which contain an affixed University of Arizona Inventory Control tag ( "A" tag) require
special procedures for dispersal. Consequently these items should be brought to the attention of the UA
Project Manager. Items which contain an "A" tag are part of the registered inventory of a particular UA
department or unit and dispersal must be coordinated through their respective business manager.

o Flourescent light fixture tubes and certain light fixture ballasts must be separately disposed of in accordance
with applicable environmental regulations. Consequently, the removal and disposal of existing flourescent
light fixtures shall include the following:

o All flourescent tubes shall be removed and packaged by the Contractor in cartons supplied by the
Facilities Management Electric Shop. The number of tubes in each carton shall be clearly marked on the
outside of the carton. Contractor to deliver packaged tubes to the Facilities Management Electric Shop
for disposal.

e Fixture ballasts not clearly marked as containing “No PCB’s” shall be removed by the Contractor and after
short clipping all wires place them in a metal drum supplied to the jobsite by University of Arizona Risk
Management. After completion of the demolition effort University of Arizona Risk Management will
remove the drum for disposal offsite. Apportioned disposal costs are then to be charged to the project.

e Part 2-Products

e No discussion.

Part 3 - Execution

o All electrical services discontinued with the demolition effort shall be properly "tagged out".

e Because all facilities within the University of Arizona campus are classified as NESHAP facilities, the
regulatory requirements of the Pima County Department of Environmental Quality apply to all demolition
projects. Consult with Risk Management to determine the exact requirements. All permits and fees for
demolition are the responsibility of the contractor but these requirements should be specifically identified in

the contract documents.

End of Section 02100
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DIVISION 2 - SITEWORK

Section 02200- Earthwork

Introduction

Inclusion of the Soil Report in the specifications is not permitted on University projects. The Consultant shall make
the Report available at his office for Contractor’s inspection if they so desire. It is the responsibility of the structural
engineer to interpret the report and include specifications for soil preparation in accordance with his structural
design. The Consultant should be aware that earthwork may involve not only preparation of soils for building and
structures but for parking lots, slabs on grade (sidewalks) and landscaped areas. Appropriate references to other
specification sections should be included.

Determine if construction activity resulting from the project will disturb 1 acre or more. If 1 acre or more is
disturbed a Storm Water Pollution Prevention Plan (SWPPP) will be required and a EPA NPDES Storm Water
Construction General Permit must be secured. UA, Risk Management may be contacted for guidance in securing
this permit and filing the associated EPA Notice of Intent (NOI).

Part 1 - General

e Surplus material shall become the property of the Contractor and removed from the site.

e Rubble, trash and other demolished materials shall be taken to the appropriate dump sites and disposed of
legally.

e Soil testing of compacted fill and/or inspection of caissons will be accomplished and paid for by the University.
Part 2 - Products

e There are no unique University requirements.

Part 3 - Execution

e  Comply with City or Tucson and Pima County dust control standards.

End of Section 02200
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DIVISION 2 - SITEWORK

Section 02200- Earthwork

Introduction

Inclusion of the Soil Report in the specifications is not permitted on University projects. The Consultant shall make
the Report available at his office for Contractor’s inspection if they so desire. It is the responsibility of the structural
engineer to interpret the report and include specifications for soil preparation in accordance with his structural
design. The Consultant should be aware that earthwork may involve not only preparation of soils for building and
structures but for parking lots, slabs on grade (sidewalks) and landscaped areas. Appropriate references to other
specification sections should be included.

Determine if construction activity resulting from the project will disturb 1 acre or more. If 1 acre or more is
disturbed a Storm Water Pollution Prevention Plan (SWPPP) will be required and a EPA NPDES Storm Water
Construction General Permit must be secured. UA, Risk Management may be contacted for guidance in securing
this permit and filing the associated EPA Notice of Intent (NOI).

Part 1 - General

e Surplus material shall become the property of the Contractor and removed from the site.

e Rubble, trash and other demolished materials shall be taken to the appropriate dump sites and disposed of
legally.

e Soil testing of compacted fill and/or inspection of caissons will be accomplished and paid for by the University.
Part 2 - Products

e There are no unique University requirements.

Part 3 - Execution

e  Comply with City or Tucson and Pima County dust control standards.

End of Section 02200
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DIVISION 2 - SITEWORK

Section 02280 - Soil Treatment

Introduction

The work in this section includes treatment of soils under buildings for termites and under paved areas for control
of vegetation.

Part 1 - General
e Provide certification as to chemical type, rate of application and a written warranty.

e Warranty for termites and weed growth on new work shall be for 5 years. In alteration/addition work where
termite five year warranty is not available, contractor shall certify application rate.

Part 2 - Products

e Chemicals shall be EPA certified and approved.

e Chemical for weed control shall be “Surflan” pre-emergent.
Part 3 - Execution

o Termite treatment is required on new and alteration/addition projects under all footings, along foundation walls
and under interior slabs on grade and exterior porch slabs.

o Treatment for weed control shall be applied to soil below paved areas, both asphaltic concrete and concrete
flatwork, on open soil area and areas covered with decomposed granite. Application of chemicals shall not be
harmful to the roots of adjacent plants.

End of Section 02280
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DIVISION 2 - SITEWORK

Section 02500 - Paving and Surfacing

Introduction

A specification section shall be provided for work under this section including Special Provisions and other
gualifications as necessary to make the specifications project specific.

Consultants shall tailor their specifications to local practice and University requirements. Testing of materials will
be by agencies hired by either the Contractor or the University.

Require repaving and stripping if staging or yard areas for construction are in an existing parking lot or an adjacent
street.

The most current version of the Arizona Bicycle Planning and Design Guidelines shall be used for design and
specification of paving and signage for bicycle routes and facilities.

Concrete surfaces shall be provided at motorcycle parking and in maintenance areas where oil or gas spillage
could occur.

Minimum standard parking space size on the U of A campus is 8-4" wide x 18'-0" long. Minimum lane width is 20'.
The universal 11'-0" wide handicapped space is standard with 5’ unload zone, white or blue handicap sign on
pavement and HC sign on post complying with ADA requirements.

Handicapped ramps shall be provided when the project is located at an intersection and at other intervals along a
street if crosswalks are provided. Inclusion of these ramps should be evaluated with the Project Coordinator.

Part 1 - General
e Damage to existing utilities shall be repaired and made good by the contractor.
e Cold patching may be used only as a temporary measure. Permanent patches must be hot mix.

e The most current versions of the Standard Specifications for Public Improvements and the Standard Details
for Public Improvements by Pima County and the City of Tucson shall be used and referenced for this work.

Part 2 - Products

e There are no unique University requirements in this Section. Generally design mixes should conform to City of
Tucson standard mixes.

Part 3 - Execution

e The most current versions of the Standard Specifications for Public Improvements and the Standard Details
for Public Improvements by Pima County and the City of Tucson shall be used or referenced for this work.

e |If asphalt patch is less than 25 sq. ft., hand method of placement and screeding can be used. Materials must
be hot mix.

e If asphalt patch is greater than 25 sq. ft. or a critical area, use lay down machine.
e When working at curbs, widen excavation, form and pour curb, cut straight asphalt edge, and patch.

e All asphalt cuts shall be saw cut.
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e Manholes and valves shall be adjusted to grade after paving. Final adjustment shall be provided with concrete
paving patch to roadway grade.

End of Section 02500
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DIVISION 2- SITEWORK

Section 02810 — Irrigation

Introduction

As with layout plans and details, specifications shall be coordinated with those of the other design team members.
Electric power shall be supplied for controllers and water for the system.

As with layout plans and details, specifications shall be coordinated with those of the other design team members.
Electric power and a phone line shall be supplied for the controllers and water for the system.

Part 1 - General

o Damage to existing systems or utilities shall be repaired and made good by the contractor.

e Existing irrigation systems serving plants that remain on site and beyond shall stay fully functional and be
protected from damage during construction.

e Any irrigation equipment removed shall be salvaged to the University.

e Materials and installation shall be guaranteed for 2 years.

e Landscaped areas used as Contractor’s storage yard and areas impacted by construction shall be restored to
pre-existing condition at completion of project.

Part 2 - Products

e The following are preferred by the University:

4 Pages

Backflow Preventer - Febco, reduced pressure type

Filter - Agrifim

Remote Control Valve (RCV) — Rainbird Pesb for potable systems. Rainbird Pesb with non-Potable
handle for reclaim water systems.

Ball Valves - Brass body ball valves

Quick Coupling Valves (QCV) — Rainbird 33 DRC for potable system. Rainbird 33 DLRC for reclaim water
systems. Also furnish 2 valve keys fitted with %" swivel hose ells.

Pressure Reducer - Senninger

Valve Box — Ametek with locking lid. Sizes for RCV; 10"X14"X15" deep. For sizes QCV'’s and gate valves;
9" dia. X 10" deep. On reclaim water systems all boxes shall be purple in color. On potable systems
boxes shall be green in turf areas and brown/tan in planting areas.

Spray Head — Hunter series rotors. Rotors shall have purple tops when used In reclaimed water systems.
Pop up heads shall be Toro 570z series with check valves.

Bubbler Head - Toro #FB-200 ADJ PC/89-0946 Screen

Drip Emitter — Rainbird zeribug emitters. XB-10 and XB-20 only.

Controller — “Calsense” controller only with radio remote and phone modem.

Polyethylene pipe - Distribution tubing size; .220". Drip system lateral size; .580” (nominall/2")
Polyethylene fittings —AG Products compression type #710cc. Male barbed-typed fittings are not
permitted.

End Caps - AG Products #710cctc

Polyvinylchloride (PVC) pipe - Schedule 40 for pressurized lines, Class 200 for non-pressurized lines,
Class 315 for non-pressurized, 1/2" dia. drip lines. Schedule 40 for all sleeves (I.D. of sleeves shall be a
minimum of 1" larger than the O.D. of the pipe or wire bundle it will carry. Purple pipe shall be used on all
main lines in reclaimed water systems.

PVC fittings - Schedule 40 by Spears

Threaded PVC nipples - Schedule 80
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e Control and common wire - type THWN Neoprene insulated, single conductor; minimum wire sizes shall
be as follows: common wire - 12 gauge, control wire - 14 gauge (12 gauge for runs over 1000

e Splicing materials: Spears ds-400 prefilled connectors and Spears ds-300 sealer: line splices are allowed

only on runs of more than 500'

Teflon tape - for threaded connections.

Unions — Two schedule 80 unions shall be installed on all valve assemblies including master valve.

Master Valve — All systems shall have a master valve wired to the controller after the P.O.C.

Flow Meter — All systems shall have a flow meter installed down stream of the master valve. Flow meter

shall be wired to the controller.

e  Multi-port emitters — If multi-port emitters are to be used on the project they shall be Rainbird XB-80'S.
They shall also be enclosed in an “ECONO” emitter box, purple in color on reclaimed systems.

Part 3 - Execution
¢ Formal Inspections with University present:

e Layout (prior to trenching) of all piping, heads and other equipment

e Mainline trenches, mainline, water source point-of-connection and control wire valves, quick couplers,
controllers, other equipment and electrical power connection

e Lateral piping and distribution tubing, spray heads, bubbler heads and drip emitters

¢ Final inspection upon completion of all work

e Formal testing with University present:

e Main line: tested for not less than four continuous hours at a static line pressure of not less than 100 PSI,
with all isolation valves open, and all pipe uncovered

e Flush after installation of laterals and risers and test for watertightness and proper operation of lateral
piping, filters, control valves, pressure regulators, end or run flush outlets and other equipment with all
pipe uncovered

e Flush after installation and test for watertightness and proper operation of drip emitters and distribution
tubing, spray heads, bubblers heads

o Final operational testing to demonstrate full coverage and proper function of automatic controls.

e Pipe and wiring shall be carried in separate Schedule 40 PVC sleeves under sidewalks and pavement with
min. burial depths as follows:

Pipe and wires under pavement - 24"
Pressurized lines - 18"
Non-pressurized lines - 12"
Non-pressurized drip laterals - 8"
Wire - 12"

e Sleeves shall extend 12" beyond edge of sidewalk and/or pavement

e Minimum clearances between irrigation lines adjacent to or crossing other irrigation lines or those of other
trades shall be as follows:

e 1" diameter and smaller: 6" horizontally, 3" vertically
e Largerthan 1" dia.: 12" horizontally, 6" vertically

e Excavations shall allow for 2" (min) of sand bedding or earth fill when rock or unsuitable bearing material is
encountered. Provide and compact backfill as follows:

e Sand bedding or approved earth fill to a point 6" above the top of pipe ( for pipe under paving provide 4"

minimum sand bedding on all sides)
o Approved fill free of lumps 1" in dia. and larger to 6" from the top of the trench

4 Pages 02810-2 10/03



The University of Arizona
Manual of Design and Specification Standards

e Approved topsoil, as specified elsewhere to the top of the trench
e Snake pipe in trench to allow 1 additional foot per 100" of pipe.

e Holes bored beneath pavement shall maintain an alignment tolerance of no more than 1" in 10', both vertically
and horizontally.

e Pipe shall be cut only with an approved pipe cutter. Cuts with a hacksaw or knife are not permitted. Holes for
emitters shall be made only with manufacturers approved punch tool.

o Polyethylene pipe shall be inserted into fittings 1/2" min. Minimum radius of Poly. pipe bends shall be 18".

e Backflow preventers shall be insulated with aluminum tape.

o Install filter immediately downstream of backflow preventer and upstream of control valves.

e Provide thrust blocks for pipe 1-1/2" in dia. and larger.

e All main lines shall have a continuous trace wire laid with the pipe.

e Provide QCV's at 150' (max) spacing along the mainline or around the perimeter of the project, as necessary;
install QCV's in valve boxes and on swing joint assemblies perpendicular to adjacent finished grade unless
otherwise noted.

¢ Install RCV's perpendicular to adjacent finished grade unless otherwise noted; provide a minimum of 30" slack
in control wires at control valves to allow servicing. Allow 2" clearance between control valves and gravel
sump beneath.

e Install end caps in "econo" type valve boxes.

e Install RCV assemblies (RCV, Filter, pressure reducer, QCV, sensor) in valve boxes.

e Tie control and common wires in bundles at 10" intervals.

e Wire splices shall be made in valve boxes.

e Group valve boxes, install no closer than 6" to adjacent walls and not further than 12" from walks, curbs, etc.
Install all valve boxes flush with finish grade. Support valve boxes on bricks (min. four) below grade. Provide
gravel sumps 6" in depth (min).

¢ Equipment within valve boxes shall be 4” to 8” below lid and quick couplers no more than 3”.

e Install spray heads on triple swing joints 6" from adjacent walks, curbs, mowing strips, etc. and with the top of
the head flush with adjacent grade.

o Install bubblier heads on double swing joints and with the distance from the bottom of the head to adjacent
finished grade set at 2".

e Distribution tubing leading from the drip emitter to the surface shall not exceed 5 feet in length, shall extend 2"
above adjacent finish grade and shall be secured in the soil with an anchor created by wrapping the tubing
twice around a 3" length of 1/2" PVC pipe and buried 8" below grade.

o Affix a non-fading, weather resistant copy of Irrigation Diagram and controller name label to inside of controller

cabinet door. The Irrigation Diagram shall show all valves operated by the controller, valve sizes and type of
planting irrigated.
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End of Section 02810
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DIVISION 2 - SITEWORK

Section 02830 - Fences and Gates

Introduction

The items listed below are unique to the University of Arizona requirements and shall be incorporated in to the
specifications and drawings prepared by the Consultant.

Part 1 - General

Refer to the Chair Link Fence Manufacturers Institute Voluntary Standards for Chain Link Fence Installation.

Part 2 - Products

Fabric shall be 9 gauge, 2" weave w/ Class 2 hot dipped galvanized finish, w/ not less than 1.2 oz. of Zinc per
square foot, applied before weaving, and with top and bottom selvages knuckled.

Framing members (including post, rails, braces, gate frames) shall be Type 1 pipe, Schedule 40, hot dipped
galvanized w/ not less than 1.8 oz. of Zinc per square foot of surface: posts and rails shall have caps to
exclude moisture; rails shall be attached to posts w/ malleable rail end caps w/ 7/8" beveled steel brace band.

Posts and rails shall be standard gauge steel pipe sized as follows:

Corner posts up to 6 feet tall: 2.375" O.D.; over 6 feet tall: 4.00" O.D.

Line posts up to 6 feet tall: 2.00" O.D.; over 6 feet tall: 2.375" O.D.

Gate posts for leaves up to 6 feet wide: 2.875" O.D.; for leaves from 6 to 13 feet wide: 4.00" O.D.
Gate frames: 2.00" O.D. structural grade pipe

Rails: 1.625" O.D. w/ 7" long (min.) mid-span expansion couplings

Tension wires: .177" O.D. marcelled steel tension wire w/ Class 2, galvanized coating

Part 3 - Execution

Foundations shall be concrete with a 28 day compressive strength of 2500 PSI, constructed w/ top of footing
2" above adjacent finished grade and sized as follows:

e Terminal posts: 16" dia. w/ 39" depth of post embedment
e Line posts: 12" dia. w/ 39" depth of post embedment

Terminal posts shall be braced with 1.625" O.D. rail installed between the midpoints of the post and the first
line rail (in each direction at corners). Attach braces as rails; secure w/ .375" dia/ truss rods from line post to
terminal post.

Bottom of fabric shall be 2" above adjacent finished grade.

Attach fabric to posts, rails, braces and tension wires at 15" o.c. (max); attach fabric to posts w/ tension bars
and clips; stretch fabric between terminal posts or every 100'. whichever is less.

Gate hardware for swing gates shall include three hinges per leaf, provisions for pad-locking with cast metal
fork latch, drop bolt and drop bolt retainer; hardware for rolling gates shall include heavy duty track, ball
bearing hangar sheaves, overhead framing and supports, guides stays, bracing and locking devices as
desired.

Gates shall be braced with midpoint bracing as for terminal posts and with a bottom rail.

End of Section 02830

1 Page 02830-1 05/97



The University of Arizona
Manual of Design and Specification Standards

DIVISION 2 - SITEWORK
Section 02850 - Trash Compactor Embed Plan
Introduction

The placement of a trash compactor on any project is a decision to be made by the University. (Either Facilities
Management or Residence Life).

Trash compactors are strategically located throughout campus based on need and it's ability to serve several
buildings.

Part 1 - General
e The trash compactor and associated container are provided by the City of Tucson, Sanitation Division.

e A concrete slab with embed plates and electrical power is to be provided per the attached drawing for all
trash compactor installations.

Part 2 - Products
e No discussion.
Part 3 - Execution

¢ No discussion.

End of Section 02850
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DIVISION 2- SITEWORK

Section 02870 - Site and Street Furnishings

Introduction

Benches, tables, bollards, bicycle racks receptacles, if appropriate to the facility, shall be included in the project.
Generally these items shall be anchored in concrete so as not to be removed by vandals. Specify items which can
be readily replaced if damaged.

Part 1 - General

e There are no unigue University requirements in this section.

Part 2 - Products

e Benches - Dura Art Stone and Gametime "Ultrim" UF-3000. Concrete and perforated metals are preferred to
wood and fiberglass

e Trash Receptacles - Form Products, 7-WCF-ATL. Do not locate on or above paved surfaces.

e Bicycle parking racks - ACI (Arizona Correctional Industries) Model MP 4113. Install below grade.

e Kiosks, bulletin boards. Must be all weather.

e Tree Grates - Neenah, Urban Accessories, Canterbury International. To be installed with frames.

e Drinking Fountains - Haws. Must be handicapped accessible

e Public and Emergency (blue light ) telephones. Must be handicapped (ADA) accessible. Emergency
telephone shall be hands free operation by Talk-A-Phone, Model 400 - cfr Mushroom. Blue light fixture shall
be combination type for both blue light and strobe operation.

¢ Building ID Signs. By University.

e Lighting. There are four basic types of exterior lighting found on the University campus: street light, area
lighting, path lighting and lighting for special purposed (e.qg. field lighting and sign lighting). University
electrical engineers have reached an agreement with astronomers to the effect that, with rare exception, all
exterior lighting shall use Low Pressure Sodium (LPS) lamps. Exceptions, such as sports fields and very deep
overhangs, will be considered on a case by case basis. Equipment intended for permanent installation shall
be heavy duty with a life expectancy of at least 50 years. Street and large area lighting may be most efficient
and cost effective when using poles 30 feet tall. The following listing reflects the preferred choices for exterior
lighting:

e Street and area lights use fully shielded fixtures with LPS lamps.

e Path lighting use 100% down lighting with small LPS lamps.

e Special purpose lighting such as recessed wall mount step lights and surface mounted path lights shall
use small LPS lamps with down louvers.

Part 3 - Execution

e There are no unique University requirement in this Section.

End of Section 02870
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DIVISION 2 - SITEWORK

Section 02900 - Landscaping

Introduction

Designers are encouraged to use plant material in energy conserving, climate ameliorating ways. Combinations of
deciduous and evergreen shade trees can do much to mediate weather and climatic extremes.

Designers shall refer to site paving drawings and coordinate size of plant pits so as to not undermine hardscape.

The addition of new lawns is restricted due to University agreements with the Arizona Department of Water
Resources.

Part 1 - General

e Plant materials shall be selected from the most current revision of the Low Water Use/Drought Tolerant Plant
List published by the Arizona Department of Water Resources, Tucson Active Management Area.

e Water harvesting measures should be considered where available.

Part 2 - Products

¢ Imported topsoil shall be Mesa Red natural, friable loam. Submit written evidence of tests for pH and total
dissolved salts (TDS) prior to delivery. pH shall be between 6.5 and 8.0, TDS shall not exceed 1000
parts/million.

e Mulch shall be "Forest Magic" brand or other approved nitrogen stabilized (nitrolized) fine ground fir bark.

o Fertilizer shall be commercial Ammonium Phosphate w/ an NPK ration of 16-20-0; use Agriform 20-10-5
formula, 21 gram tablets for salvaged and replanted plants.

e Soil sulphur shall be agricultural grade, pilled or granulated, containing 99.5% active and 0.5% inert
ingredients.

e Manure shall be composted, well rotted, free of refuse and containing not more than 25% straw or other
bedding material.

e Soil mix for backfilling shall be three parts topsoil to one part mulch with one pound Ammonium Phosphate
and two pounds soil sulphur added per cubic yard.

e Tree stakes shall be three (3) inch diameter by eight (8) feet long, pressure-treated Lodgepole Pine, free of
any weakening knots or other defect. Stake trees up to 15 gallon size with two (2) stakes. Larger sizes shall
be staked or guyed .

e Guy wire shall be new, 12 gauge, annealed, galvanized.

e Chafing guards shall be new, 3/4" dia. reinforced rubber or vinyl hose, 12" long (min) or as necessary to
protect tree from guy wires.

e Decomposed granite shall be "light desert gold" in color, from a local source and shall consist primarily of
particles 1/6" to 1" in diameter. Fines below this size shall be not more than 30% of the total volume.

e Boulders shall be native Santa Catalina Mountain rock.

e Pre-emergent herbicide shall be “Surflan” or approved equal.
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e Palm tying twine shall be natural fiber.
Part 3 - Execution
e New and existing utilities shall not conflict with planting.

o Where plant material will be placed in soil beneath existing pavement, especially asphalt pavement, or other
condition where soil sterilant or other treatment potentially harmful to plant material may have been applied
shall be tested for the presence of any such chemicals or condition. Affected soils shall be treated and/or
excavated and disposed of in accordance with local codes.

¢ Minimum planting pit sizes shall be as follows:

One (1) gallon size container: 18" dia., 18" deep

Five (5) gallon size container: 36 in dia., 36" deep

Fifteen (15) gallon size container: 60" in dia., 72" deep

Twenty four (24”) inch box. 60" square, 72" deep

Thirty six (36”) inch box and larger. 18" clear on all sides, 72" deep

e Plant pits shall not undermine hardscape nor shall hardscape elements be placed over plant pits.

e Areas to receive ground cover plants shall be excavated in their entirety to 18" below finish grade and
backfilled with backfill mix described above.

e Planting pit percolation rates to be determined prior to planting in the presence of U of A representative.

o After water settling backfill, set plants lower than finish grade to create irrigation basins such that the crown of
the root ball shall be 4" lower than surrounding finish grade. Basins shall be as wide as the plant pit. Top of
rootball shall be flush with finish grade of the basin.

e 2" of mulch shall be incorporated into the top 3" of soil in irrigation basin areas.

¢ Root balls of existing palm trees to be transplanted shall have a minimum diameter of 4 feet plus the diameter
of the trunk measure 12" above the ground. Vitamin B-1 shall be used per manufacturer's recommendations
with the first watering.

e Salvage of existing trees from the project shall be performed by a firm approved by the University and with at
least four years experience with this type of work. The work shall be guaranteed and conduced in a manor
consistent with local practice. The University shall designate a holding area and source of irrigation for boxed
or other wise temporarily stored trees.

e Restoration of turf operations shall include: loosening compacted soil to a minimum depth of 9", removing all
rock and debris 1” and larger, and adding approved topsoil to match original grade and compaction. 3" of
composted, screened, weed free manure plus 2 pounds of Ammonium Phosphate (16-20-0) and 5 pounds of
soil sulphur shall be added per 100 square feet and roto-tilled into existing soil to a depth of 6". Between the
dates of May 15 and August 15, sow Cynadon dactylon (common Bermuda grass) seed at a rate of 3 pounds
per 1000 square feet. Seed shall be 98% pure and have a germination rate of 75%. Between August 15 and
May 15, contractor shall provide to the University, but not sow, the appropriate quantity of seed. Roll seeded
areas with a 50 pound per linear foot roller then mulch with one-half inch of screened manure.

e The landscape contractor shall maintain all planting until accepted. Maintenance operations shall include:
watering, mulching, tightening or adjusting of tree ties, resetting plants to proper grade, restoration of irrigation
basins, fertilization and weeding. Replacement materials shall meet all specifications of original materials.

e Where existing lawns have been damaged by construction and are to be repaired by the contractor, follow
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these instructions:

Loosen compacted soil to a depth of 9" min.

Remove debris and rock larger than 1” and all contaminated soil.

Add topsoil to the level of original grade and allow for settlement.

Rototill into the top 6" a 3" layer of manure, 2 pounds Ammonium Phosphate (16-20-0) and 5 pounds of
soil sulphur per 100 sf.

e Broadcast Bermuda grass seed (98% pure, 75% germination ) at the rate of three pounds per 1000 sf and
cover with a thin layer of manure.

e Sod shall be cut, delivered and installed within a 24 hour period. Cultivate subgrade to a depth of 6" prior to
placing topsoil and remove all stones and debris 1" and greater in dia. Place topsoil to a depth of 9" over
cultivated subgrade. Topsoil shall consist of equal parts topsoil, sand and manure with 18 pounds soil
sulphur, 50 pounds gypsum and 7 pounds Ammonium Phosphate fertilizer (16-20-0) added per 1000 sf.

e Maintenance for new or reestablished turf areas shall be as follows:

e Maintenance period shall be for two months or a minimum of four mowings, which ever is longer.

e Turf shall be mowed to a height of 1/2" when a height of 1" is reached.

e Spray heads shall be set 1" above finished grade, initially and reset once turf is established by the
contractor at no additional cost. Irrigation shall not result in wilting, puddles or runoff.

o After 3 weeks and again at the end of the maintenance period, fertilize with a fertilizer that provides one
pound available Nitrogen per 1000 sf.

e Final acceptance will occur with a satisfactory stand of grass (solid, healthy growth, without bare spots) at
the end of the maintenance period.

e Palm ties, not broken naturally, shall be cut by contractor after 4 months.

e Berms and swales shall be formed as continuous, smooth landforms with no obvious top or bottom to slopes
or grade change from berm to swale.

¢ Install decomposed granite (DG) 1-3/4" to 2" deep, rake smooth and tamp with a roller of 100 pounds per
linear foot weight, minimum. Finish grade shall be 2" below top of adjacent walks, curbs or other pavement.
Apply per emergent herbicide, per mfg, instruction, before and after placing the D.G.

e Provide positive drainage away from buildings and structures. Direct runoff water to planting areas.

o All plant materials shall be guaranteed for 1 full year following substantial completion or replacement.

End of Section 02900
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DIVISION 3 - CONCRETE

Section 03310 - Structural Concrete

Introduction

Drawings shall be coordinated between the various other sub consultants to avoid field problems with openings,
shear walls and structural slabs. Drawings shall show special reinforcement required at openings. Drawings shall
show location of construction, expansion and contraction joints.

Part 1 - General
e ACI references shall be comprehensive to cover the requirements needed.
e Concrete testing

e Less than 50 cu yds - by Contractor
e Greater than 50 cu yds - by U of A with a retesting charge for concrete not meeting specification.

e Mock-up should be provided for any structural concrete that is to receive a finish treatment such as a
sandblasted, exposed aggregate or bush hammered finish. Any special finish treatment should be specified in
Section 03330 Architectural Concrete. Mock-up shall not be incorporated into the final work.

Part 2 - Products
e Form materials. Metal or wood should be specified.

e Wood forms: Specify grade and thickness of plywood form material. Limit reuse to 3 times
Exposed concrete - Use HDO plyform.

Unexposed concrete - Use AC plywood.

e Column forms: Specify metal, fiberglass or sonotube (lined or unlined). These types are not equal.
Seam placement should be considered to insure workmanship-like patch if in finished area.

e Panforms. Specify specific type (steel, glass-fiber or reinforced plastic). These types are not equal and
provide different finishes. Although discouraged, if underside is to be left exposed, pans are to be in “like
new” condition.

o Fiberglas grip form ties shall not be allowed.

e Rebar - if required to be welded, the appropriate type should be specified.

e To alleviate flooring material concerns associated with moisture transmission and emission through concrete
slabs on grade the following preventive measures shall be prescribed.

e An under slab vapor barrier should be specified and detailed directly under the concrete slab and on top of
any subgrade or sand grading material to minimize moisture transmission through the slab. Vapor barriers
shall meet the requirements ASTM E-1745 Class “C". Acceptable vapor barriers are “Stego Wrap” by
Stego Industries and “Moistop Plus” by Forfiber Building Products Systems.

e A low water to cement ratio, low slump concrete should be specified for all interior slabs where flooring is
anticipated to minimize the amount of free water in the concrete. Sufficient time should be allowed with
the project to allow the emission of any free moisture to evaporate from the slab.

e Surface sealers such as “Para-Seal” by Parabond may be considered for re-flooring applications on
existing slabs.
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e Curing compounds and form release agents shall be non-staining and be compatible with the wall and floor
finishes specified. Once selected for a project, they shall be used for the entire project.

e Sealers on exposed interior concrete floors shall be compatible with Waxie “Floorstar”.
e Penetrating sealers (silicon, epoxy, etc.) shall not be used when a custodial effort is intended to maintain
the finish of the floor.
e Sealer or finish should be applied immediately after the dissipation of the curing compound in order to
protect floors during construction and then cleaned and reapplied prior to final acceptance.

¢ Minimum concrete compressive strength shall be 3000 psi. Provide a detailed concrete mix schedule if more
than one strength or type is required for the project.

Part 3 - Execution
e Column penetrations through slabs shall initially be blocked out in a diamond shape and infilled afterwards.

e Sandblasted or exposed aggregate finishes should be specified in Architectural Concrete. To achieve a
uniform sandblast finish, special concrete mixes and forming practices are required, i.e., water tight forms.

e Slabs shall be depressed (dished) ¥2” deep around all floor drains.

End of Section 03310
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DIVISION 3 - CONCRETE

Section 03330 - Architectural Concrete

Introduction

In general, all of the items included in Section 03310 - Structural Concrete, will apply. This section shall be
included when concrete will be exposed and special finishes may require non-standard formwork, special design
mixes (for color or texture) and services of a specialized consultant to assist the Contractor in providing the
required design results.

All of the above items should be considered if special finishes are desired. Attempts to get them without the
benefit of special attention and/or an expert in this field will result in poor quality, compromised design and possibly
additional charges on the part of the Contractor in connection with efforts to provide what was not specified or
detailed.

Drawings must be very specific concerning the detailing for Architectural Concrete. The special features should be

noted in the specifications and on the drawings. Descriptions such as “glass like”, “polished”, “light sandblast”
finishes are considered as being ambiguous unless adequately specified in this Section.

Part 1 - General

e Typical examples of work in this section include exposed aggregate surfaces (whether water washed or sand
blasted), bush hammered, textured, colored, and specialized forming.

e Requirements for structural concrete work are not to be used for Architectural Concrete. Reference ACI
Standards.

e Submittals shall be required as appropriate for color additives, aggregate, formwork details, special form ties,
curing agents, retarders, form release agents and the like. These items will all effect the final appearance of
the concrete.

e Mock-ups shall be required for approval before work is incorporated in the building. Size and configuration of
the mock-up is important to fully evaluate all anticipated construction details. Mock-up shall not be
incorporated into the final work.

Part 2 - Products

e Generally, architectural finish on concrete is associated with watertight formwork.

Part 3 - Execution

e Anticipate the fact that sandblasting is a very disruptive and messy activity that is not easily accomplished in

many areas of campus. Compliance with Pima County air pollution standards will also be a requirement of the
specification.

End of Section 03330
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DIVISION 5 - METALS
Section 05300 - Metal Decking
Introduction

Metal decking is a straightforward structural specification with limited University requirements.

Part 1 - General

e Specify type of attachment to structure, i.e., screws or puddle welding.

e Be aware that many metal deck manufacturers do not allow attachment of suspended loads to the underside
of their metal deck. Unless engineered differently, all ceiling, framing, mechanical, plumbing and electrical
supports shall be attached to the structural framing members only.

o Verify that metal deck priming or galvanizing is compatible with fireproofing when applicable.

Part 2 - Products

e There are no unique University requirements.

Part 3 - Execution

e There are no unique University requirements.

End of Section 05300
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DIVISION 5 - METALS
Section 05500 - Metal Fabrications
Introduction

This Section applies to all miscellaneous metal items such as lintels, embeds, grating, ladders, handrails, stairs,
bollards, nosings, trim and similar architectural features.

Part 1 - General

e Metal pipe bollards shall be a minimum of 6” diameter.

Part 2 - Products

e Metal bar grating shall be capable of withstanding a minimum uniform load of 250 psf or a concentrated load
of 650 Ibs.

e Grout and anchoring cement shall be non-metallic, non-shrink type.

e Consider abrasive metal stair nosings for all stairways especially those that are exterior.

Part 3 - Execution

e Welds shall be ground and sanded smooth for uniform painted appearance. The use of “Bondo” to fill large
gaps and holes is discouraged.

e All sharp corners shall be radiused a minimum of 1/8”

e The use of expansion bolts to secure metal railing assemblies is discouraged. Anchorage should consist of
direct embeds (cored holes, sleeves or plates) and/or welding.

e Metal stair pans shall be seal welded at all joints or receive an epoxy primed and painted finish to alleviate

rust streaks.

End of Section 05500

1 Page 05500-1 05/97



The University of Arizona
Manual of Design and Specification Standards

DIVISION 6 - WOOD AND PLASTICS
Section 06000 - General Discussion
Introduction

This General Discussion Section contains material which is important to successful millwork, wood framing and
wood structural installations, in construction projects. The issues are fundamental to the basic design of the
project, and the long term success of those elements of the project, as well as the fabrication and installation
process.

General Carpentry and Wood Design

Although not a material of choice for exposed conditions in our desert climate, wood is used extensively as a
building material. When used in University projects and in structural conditions requiring structural design and/or
calculations, Consultant shall use a professional structural engineer currently registered in Arizona. Installations
shall be by contractors and tradesmen skilled in framing and carpentry work.

Architectural Woodwork / Custom Casework

Because the University anticipates a longer than average building life and higher than average use and abuse,
durable, high quality architectural woodwork (millwork) is essential to the long term success and serviceability of
any project. Section 06402 - Architectural Woodwork / Custom Casework specifies current Standards of the
American Woodworking Institute (AWI) but modifies the standard to omit the use of certain materials in certain
conditions and in certain portions of the work. Although used extensively industry wide, in the experience of the
University, these materials have proven unsatisfactory and must be specifically excluded from the specifications.

Laboratory Casework

These Standards differentiate between Architectural Woodwork / Custom Casework and Laboratory Casework
because of the specialized nature and use of the product. Laboratory Casework shall be specified separately in
Division 12 Furnishings. Additional standards are cited and specific pre-approved fabricators and
manufacturers are listed. Also, it may be necessary to include additional sections in Division 11 Equipment to
cover acrylic counter tops, laboratory bench tops and surfaces for acid and chemical resistance and for
Laboratory Fixtures.

End of Section 06000
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DIVISION 6 - WOOD AND PLASTICS
Section 06100 - Rough Carpentry
Introduction

No Discussion

Part 1 - General

e Submittals shall not be required if drawings sufficiently describe products unless special attention is desired
by the Consultant, or the Project Manager.

e Submittals requiring structural design or calculations shall be sealed by a professional structural engineer
currently registered in Arizona.

e Indicate and coordinate on plans and specifications all required solid blocking at all wall hung fixtures, door
stops, cabinets, shelves and similar items.

Part 2 - Products

e Roof sheathing shall be a minimum of 5/8” thick, Structural 1 Exterior Plywood over trusses or joists at 16" or
24" spacing. At 24" spacing “ply-clips” shall be required.

e Fire Retardant Treated Lumber and plywood shall be specified and provided as required by Code and
construction type.

Part 3 - Execution

e Installations shall be by contractors and tradesmen skilled in carpentry work.

End of Section 06100
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DIVISION 6 - WOOD AND PLASTICS

Section 06170 - Pre-Fabricated Structural Wood
Introduction

No Discussion

Part 1 - General

e Submittals shall be required for all prefabricated wood trusses including shop drawings, erection drawings,
bracing and calculation.

e Submittals requiring structural design or calculations shall be sealed by a professional structural engineer
currently registered in Arizona.

Part 2 - Products

e Trusses with metal webs and laminated timber top and bottom chord members are preferred, and joists, other
than dimension lumber, are preferred to be the plywood web type with laminated wood top and bottom chord
members. “Gang-Nail” type trusses are discouraged.

e Glue Laminated structural members shall conform to the standards of the American Institute of Timber
Construction (AITC). Designer must take care to differentiate between appearance and concealed grades of
structural members.

Part 3 - Execution

o Installations shall be by contractors and tradesmen skilled in carpentry work.

End of Section 06170
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DIVISION 6 - WOOD AND PLASTICS
Section 06200 - Finish Carpentry
Introduction

Consideration shall be given to the use of wood base, in lieu of the usual rubber base, in high use areas where
equipment might impact and damage walls. Also consider chair rails for wall protection where appropriate.

Part 1 - General

¢ Finish Carpentry and Interior Architectural woodwork shall be fabricated to current Standards of the American
Woodworking Institute (AWI). In most circumstances the requirements of “Finish Carpentry” may be
combined with Section 06402 - Architectural Woodwork rather than in a separate section.

Part 2 - Products

e All Architectural Woodwork shall be “Custom” grade (or better as may be required) according to the American
Woodwork Institute (AWI) and subject to the following:

e No particle board or particle board core plywood may be used in any part of the work.
e Plywood shall be industrial quality.

Part 3 - Execution

¢ Installations shall be by skilled tradesmen. In the cases where fabricator and installer are not one and the
same, product and project guarantee shall not be compromised.

End of Section 06200
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DIVISION 6 - WOOD AND PLASTICS

Section 06402 - Architectural Woodwork / Custom Casework

Introduction

These standards differentiate between Architectural Woodwork/Custom Casework and Laboratory Casework

because of the specialized nature and use of the product. Laboratory Casework shall be specified separately in
Division 12 - Furnishings.

Part 1 - General

o Reference the following standards as applicable:
e Architectural Woodwork Institute (AWI) Quality Standards, current edition.
e ANSI/BHMA A156.9 — Cabinet Hardware.
e NEMA LD3 - High Pressure Decorative Laminate.

e In most circumstances the requirements of Section 06200 - Finish Carpentry may be combined with this
section rather than in a separate section.

Part 2 - Products

o All Architectural Woodwork shall be “Custom” grade according to the American Woodwork Institute (AWI) and
subject to the following additional criteria:

e No particle board or particle board core plywood may be used in any part of the work except laminate
tops discussed below, and shall be specifically excluded. (Laminate tops as discussed below excepted.)

e Plywood shall be all hardwood veneer core.

¢ High density formaldehyde free wood fiber board may be considered for use in lieu of plywood for
laminate tops in dry areas on the Main Campus if approved by the Project Manager. Water resistant
phenolic resin particle board may similarly be considered for wet areas if approved by the Project
Manager.

¢ Millwork shall be opaque or transparent finish rotary cut uniform color light birch hardwood (unless
otherwise approved by the Project Manager). Architect shall specify finish and call for sample submittal
for review and approval. Interior of millwork shall receive opaque or transparent finish to match exterior.

e Plastic Laminate Clad Millwork may be used only if approved by the Project Manager. Doors and drawers
shall be fully clad including inside faces of doors.

e Minimum grades for plastic laminates shall be as follows (NEMA / ISO / Inch Thickness): For horizontal
surfaces use HW62/HCS/.062” or GP50/HGS/.050” and for vertical surfaces use BK50/BGS/.050". Do
not specify post forming grades of laminates. Specify color or series if known.

e Approved manufacturers of plastic laminate are:

Wilson Art
Formica
Nevamar
Pionite

e Approved manufacturers of Solid Surfacing Material Tops are:
e Corian

e Formica Surell
e Pionite ChemGuard
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e Hardware shall be indicated in a schedule in this section or in Section 08710, Finish Hardware. If in
Section 08710, reference to that section.

e Drawer glides shall be heavy duty rated.

e Hinges shall be concealed type full metal with no plastic parts.

e Hardware for adjustable shelves on walls shall be Heavy duty type equal to the K-V standard and
bracket system.

e Approved hardware manufacturers are:

McKinney
K&V
Blum
Stanley
Gras

e Plastic laminate tops and back splashes are to be fabricated using %" plywood unless approved otherwise.
Edges and joints shall be tight, glued and sealed. Post formed tops and splashes are not allowed. In those
areas where sinks are applied to the underside of counter tops the tops shall be fabricated from 7 ply birch
plywood (3/4” minimum) with an “A” surface one side. Do not use water based laminate glues on any counter
top.

Part 3 - Execution

e Fastening devices and their attachment shall be submitted for approval prior to installation. Drywall screws
will not be allowed for the attachment and installation of millwork.

e Fabricate case bodies with stop dadoes if transparent finish.

e All “Custom” grade millwork concealed surfaces shall be treated at the shop with spray or brush application of
50% Pentacholorphenol solution in a 1:10 mixture with deodorized spray base. In the field all concealed
scribed and cut surfaces shall receive a brush application of the same material.

e Drawers shall be lock shouldered or multiple dovetailed and have applied fronts. Bodies shall be hardwood or
7 ply plywood. Bottoms shall be hardwood panel product or masonite hardboard full or stop dadoed.

Exposed surfaces shall be hardwood. All drawers shall ride on full suspension drawer glides, not wood keels.

¢ Shelves shall be edged plywood or solid lumber. Janitor and storage room shelving shall be AWI “Economy”
grade except no particle board is allowed.

e Indicate requirements for utility provisions which must be coordinated by the fabricator.
¢ Plastic laminate application shall be specified as follows:
e Apply side edging first, then top surface, with top surface overlapping side edging.

e |Installations shall be by skilled tradesmen. In the cases where fabricator and installer are not one and the
same, product and project guarantee shall not be compromised.

End of Section 06402
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07000 - General Discussion
Introduction

This General Discussion Section contains material which is critical to successful moisture protection systems in
new construction and renovation, but which is not the sole responsibility of any individual trade. In many cases,
the issues involved are fundamental to the basic design of the project, and the success or failure of the moisture
protection concept is determined at the very outset of the design process.

The Consultant is expressly responsible for incorporating these overall requirements into the project, and for
ensuring that all subconsultants are aware of the requirements and incorporate them into their designs as well.

Reliance on "after-the-fact" material selections to compensate for a problematic design decision is unacceptable.
Below Grade Spaces
e Below grade spaces are high-risk, expensive designs. Wherever possible, avoid

e The use of finished below grade spaces requiring drainage systems and wall waterproofing
e Planters above or adjacent to basement areas

o FDC actively discourages below grade elements in University projects. Designs incorporating below grade
finished spaces will receive the strongest scrutiny during the programming and conceptual design phases. Be
prepared to thoroughly document the unavoidable need for such elements.

e The University has experienced numerous instances of subsurface moisture working through concrete floor
slabs on grade and destroying floor finishes. This seems mostly to be problem with below grade spaces.
Ground floor slabs on grade have, so far, been safe from this condition. To ensure that this situation does not
arise again, provide an impermeable moisture barrier under all slabs on grade.

o Wherever below grade walls are exposed to naturally flowing groundwater or substantial landscape irrigation
water, even if simply foundation walls, include a foundation drainage system in addition to dampproofing or
waterproofing the walls.

Traffic Decks

e Traffic bearing decks are very difficult and expensive to successfully waterproof and maintain. Wherever
possible, avoid use of finished spaces with traffic decks exposed to the weather above them.

e FDC actively discourages use of such elements in University projects. Designs incorporating horizontal traffic
decks will receive the strongest scrutiny during the programming and conceptual design phases. Be prepared
to thoroughly document the unavoidable need for such elements. Failing such documentation, the Consultant
will be directed to revise or even start completely anew the design.

e Special attention should be given to ensure that all horizontal traffic surfaces provide appropriate slip
resistance.

Roof Design
e Do not design roofs which are intended to serve as walking surfaces for user functions. Activities which must
be conducted on the roof top (e.g. astronomical or weather observations, greenhouses, etc.) require a design

which incorporates platforms, penthouses or similar special enclosures.

e Similarly, do not design roofs which are required to be used as working platforms for maintenance of
mechanical and electrical equipment. Enclose such elements in a penthouse.
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e Avoid wherever possible use of conduit and piping installed on top of the roof.

¢ Any mechanical or electrical equipment which must be installed on the roof must be installed on either a
prefabricated curb or a field fabricated platform. Where the top surface of such curbs and platforms is not
completely covered and waterproofed by the actual equipment, the top surface must be a solid sheet metal
cap. Design must meet OSHA workspace and fall precaution criteria.

¢ Installation of any type of roof top mechanical or electrical equipment on sleepers is not acceptable.

o Wherever possible, make the basic roof slope, and the slope of the crickets to the drains, part of the structural
system (slope the structure). Avoid as much as possible thickness’ of roof insulation greater than 2". By
sloping the structure, it will be possible to eliminate use of lightweight concrete fill altogether.

o Dead flat roofs are not acceptable.

e Design for a slope of 3/8" per foot, throughout the field of the roof and for all crickets, at the time of
construction. Ensure that anticipated deflections and proposed cambers will result in a minimum slope of 1/4"
per foot throughout the life of the facility.

e Space drains so that slopes in cricket valleys are at least 1/8" per foot.

e Provide metal or wood framing and sub-framing for large crickets. Cricket surfaces must be able to accept live
loads similar to those of the basic roof deck.

e Small crickets up-slope of equipment curbs must maintain 1/8" per foot slope in their valleys, and may be
fabricated of tapered insulation, not to exceed 4" thick.

e Design the project to allow for one complete re-roofing without removal of the existing roof system, should the
University decide to do so. This includes:

Structural load capacity
Camber and deflection
Parapet heights

Joints, drains, and flashings

e Ensure that the design makes adequate allowance for proper flashing of perimeters and penetrations.
Sufficient vertical dimension to install the cant strip, base flashing, counterflashing, and coping, will result in a
parapet at least 18" above the finished roof at the highest point of the roof slope. Include a specific detail in
the construction documents. This includes:

Parapet walls

Partial roof structures
Equipment curbs and platforms
Door and window sills

e Do not assume that base flashings and counterflashing can be successfully nailed into concrete or masonry.
Provide a 3/4" plywood nailer at all parapets.

e Do not use interior roof drains without the specific permission of the Project Coordinator. When unavoidable,
provide positive overflow drainage, preferably with a scupper through the parapet wall to daylight, or with a
complete separate parallel overflow drain system.

e Design all roof drains and overflow drains in a depressed sump.
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e Reroofing must comply with the requirements for new installations as much as possible. The Consultant is
responsible for preparing complete details and specifications for the required reroofing work.

¢ Roofing repairs (e.g. installation of a new exhaust fan), must comply with the requirements for new
installations as much as possible. The Consultant is responsible for preparing complete details and
specifications for the required repair work. Generic notes such as "flashing as required” are not acceptable.
While the University is not interested in telling the Consultant whether the Architect or the Mechanical
Engineer should prepare the details and specifications for this type of repair, the information must be thorough
and complete regardless of the author.

End of Section 07000
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION

Section 07100 - Waterproofing and Dampproofing

Introduction

Waterproofing and dampproofing are not interchangeable materials. Project may have one, both, or neither.

Waterproofing is a relatively secure system, and is used on surfaces which enclose habited space and where
moisture penetration is not acceptable.

Dampproofing is a less restrictive system, and is used to reduce moisture migration through exterior surfaces such
as retaining walls and planters.

Where such surfaces are intended to be subject to foot traffic, and therefore are not "roofs", refer to the
requirements of Section 07590 Horizontal Traffic Surfacing.

Pay particular attention to the drainage course against the wall and to perimeter drains. Describe requirements for
these elements on the drawings.

This is a section where the consultant should use a "performance specification”. Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Part 1 - General

e Require that materials manufacturer(s) and installer(s) demonstrate 5 years of successful installations of
similar systems.

e Require submittal of manufacturer's literature describing the system, and samples of proposed membrane
materials.

e Require a pre-installation conference, scheduled after the substrates are complete, and including the
Contractor, Architect, Owner, materials manufacturer, and installing subcontractor(s).

e Specify expanded warranties as follows:

e 5 year warranty from the installer covering defects in installation

e 10 year warranty from the materials manufacturer including defects in materials and installation, and
guaranteeing to maintain the system in a waterproof or dampproof condition (as applicable) for the life of
the warranty

Include sealing of all perimeters, joints, and penetrations

Renewal option for an additional 10 years from the materials manufacturer

Full replacement value without proration

Both furnished on the University's special warranty form

Part 2 - Products
e Expressly prohibit the use of asbestos-containing materials.

e Require that all materials be supplied by a single manufacturer, or approved by the primary materials
manufacturer, to ensure single-point responsibility for the installation and warranty.

e Specify a waterproofing system which includes the following:
e Joint preparation

e Continuous self-healing sheet membrane, or
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e Fluid-applied membrane which cures in place to form a continuous monolithic self-healing membrane
¢ Termite-resistant protection board embedded in a fluid-applied coating to prohibit displacement

e Specify a dampproofing system which includes the following:
e Joint preparation
o Atleast two layers of trowel-grade bituminous coating with interweaved mesh membrane reinforcement
e Termite-resistant protection board embedded in bituminous coating to prohibit displacement

Part 3 - Execution

¢ Require that the in-progress installation be observed by the materials manufacturer to ensure that the
complete assembly will qualify for the required warranty.

o Require that all penetrations be installed in the wall prior to membrane application, so they can be properly
sealed by the membrane installer. Avoid the installation of unnecessary sleeves and pay particular attention to
the detailing of those that are required.

End of Section 07100
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DIVISION 07 - THERMAL AND MOISTURE PROTECTION
Section 07200 - Insulation
Introduction

This is a section where the consultant should use a "performance specification". Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

This section includes insulation used for thermal purposes, and which is installed as an independent material.
Insulation which is an integral of a specific system (e.g. membrane roofing or exterior insulation and finish
systems), is described in the appropriate Sections.

Such insulation may be included in the total assembly R-value. However, such insulation must not be the sole
source of thermal resistivity for the building.

Design building surfaces which experience a significant temperature differential across their thickness to meet the
following thermal resistance ("aged R-value") criteria:

R-19 at walls

R-30 at roofs and exposed floors

Do not specify any form of insulation to be laid directly on accessible ceilings. Instead, detail horizontal insulation
at the top of the cavity, and extend vertical insulation up to that level.

Part 1 - General

e There are no unique University requirements in this Section.

Part 2 - Products

e Expressly prohibit the use of asbestos-containing materials.

e Specify only molded or extruded polystyrene board, or fiberglass batt, insulation.
¢ Require fiberglass insulation to have an integral kraft paper or foil vapor barrier.

e Use blown-in insulations only in remodeling projects where the wall or ceiling/roof assembly is inaccessible for
installation of board or blanket materials, and only with specific permission of the Project Coordinator.

Part 3 - Execution

e Specify mechanical attachment for all insulation. Do not specify insulation to be adhesive applied or installed
loose.

End of Section 07200
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DIVISION 07 - THERMAL AND MOISTURE PROTECTION
Section 07200 - Insulation
Introduction

This is a section where the consultant should use a "performance specification". Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

This section includes insulation used for thermal purposes, and which is installed as an independent material.
Insulation which is an integral of a specific system (e.g. membrane roofing or exterior insulation and finish
systems), is described in the appropriate Sections.

Such insulation may be included in the total assembly R-value. However, such insulation must not be the sole
source of thermal resistivity for the building.

Design building surfaces which experience a significant temperature differential across their thickness to meet the
following thermal resistance ("aged R-value") criteria:

R-19 at walls

R-30 at roofs and exposed floors

Do not specify any form of insulation to be laid directly on accessible ceilings. Instead, detail horizontal insulation
at the top of the cavity, and extend vertical insulation up to that level.

Part 1 - General

e There are no unique University requirements in this Section.

Part 2 - Products

e Expressly prohibit the use of asbestos-containing materials.

e Specify only molded or extruded polystyrene board, or fiberglass batt, insulation.
¢ Require fiberglass insulation to have an integral kraft paper or foil vapor barrier.

e Use blown-in insulations only in remodeling projects where the wall or ceiling/roof assembly is inaccessible for
installation of board or blanket materials, and only with specific permission of the Project Coordinator.

Part 3 - Execution

e Specify mechanical attachment for all insulation. Do not specify insulation to be adhesive applied or installed
loose.

End of Section 07200
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION

Section 07240 - Exterior Insulation and Finish Systems

Introduction

Use only Type PM (mechanically attached) systems. Use Type PB (adhesive applied) systems only with specific
permission of the Project Coordinator.

Consider alternative exterior cladding systems in areas where the finish may be subject to physical abuse.
Indicate all required expansion, control, and design joints on the drawings.
Part 1 - General

¢ Require that all materials manufacturer(s) and applicator(s) demonstrate 5 years of successful installation of
similar systems.

e Require that applicators be approved and licensed by the materials manufacturer. Use an approved applicator
system as a test for manufacturer approval.

e Specify a special 5 year guarantee against defects in materials and installation; including attachment failure,
delamination, cracking, peeling, and fading.

¢ Require mock-up.
Part 2 - Products

e Require that all materials be supplied by a single manufacturer, or approved by the primary materials
manufacturer, to ensure single-point responsibility for the installation and warranty.

e Specify only extruded polystyrene insulation board, with Class A flame spread and smoke developed
characteristics.

e Specify only acrylic-modified Portland cement adhesive and base coat.

e When required, specify only 100% acrylic, integrally colored finish coat, without the need for additional
pigmented coatings.

e Where the system will be exposed to potential physical abuse, specify only manufacturers standard "high
impact" components.

e Show control joint and expansion joint locations or require submittal of same.
Part 3 - Execution
e Specifically require the system to be installed in accordance with the manufacturer's recommendations.

¢ Require the applicators to maintain a "wet edge" until a natural break point is achieved. Expressly prohibit
scaffold lines and cold joints.

End of Section 07240
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07250 - Fireproofing
Introduction

Indicate on the drawings the UL Listing Number and fire resistance rating which is required for each condition of
structural fireproofing.

Fireproofing systems which are part of a renovation project (e.g. repair of damaged or missing systems, or
removal and replacement of existing systems) should follow these standards. Existing fire resistance ratings
must not be compromised. The consultant must prepare a complete specification and details for the required
repair work. Generic "repair fireproofing as required" notes are not acceptable.

This is a section where the Consultant should use a "performance specification". Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Part 1 - General

e Require that all materials manufacturer(s) and applicator(s) demonstrate 5 years of successful installation of
similar materials.

e Require submittal of manufacturer's literature describing all materials, and the specific systems to be applied
for this project.

Part 2 - Products
e Specifically prohibit the use of asbestos containing materials.

e When re-fireproofing structural elements where asbestos-containing fireproofing has been abated by the
University, specify only materials which are known to be compatible with asbestos encapsulants.

Part 3 - Execution

e Describe requirements for protection of completed fireproofing.

o Describe specific requirements for repair of fireproofing in the event of damage.

o When re-fireproofing structural elements where asbestos-containing fireproofing has been spot-abated by the
University, specifically describe precautions which the Contractor must take to protect adjoining asbestos-

containing fireproofing which remains.

End of Section 07250

1 Page 07250-1 05/97



The University of Arizona
Manual of Design and Specification Standards

DIVISION 7 - THERMAL AND MOISTURE PROTECTION

Section 07270 - Firestopping

Introduction

Describe in this Section all requirements for firestopping wall penetrations, floor penetrations, ceiling penetrations,
and joints. Do not rely on general references in the sealants section. This includes boards, blankets, modules,
pillows, tapes, caulks, foams, intumescents, and other similar materials.

Specifically describe on the drawings all requirements for installation of firestopping. Generic notes such as
"firestopping as required" are not acceptable. Reliance on the Contractor understanding the building code and

"complying at no additional cost" is similarly not acceptable.

This is a section where the Consultant should use a "performance specification". Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Part 1 - General

e Require that materials manufacturer(s) and installer(s) demonstrate 5 years of successful installations of
similar materials.

e Require submittal of complete manufacturer's literature, including UL test results for each material-and-
application system required for the project.

e |tis desirable to have all trades use the same product.

Part 2 - Products

e Specify each type of firestopping material required in the project.

e Product shall be trowallable and paintable.

Part 3 - Execution

e Provide a schedule identifying location and type of firestopping.

e Require installation of sleeves at all wall, floor, and ceiling penetrations.

e Specifically require firestopping materials to be installed in accordance with the manufacturer's
recommendations.

e Specifically require that all firestopping be observed as complete prior to being covered by other work.

End of Section 07270
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07310 - Shingles
Introduction

Systems described in this Section are intended to be installed in situations where the roof slope is at least 4
inches per foot, and where the roofs are not intended to receive regular foot traffic for equipment maintenance.

Specify a complete roofing system, making the materials manufacturer responsible for the roofing and flashing
system. Require the materials manufacturer to make periodic inspections of the work in progress to ensure that
the completed work will qualify for the required warranties.

Do not use roof deck insulation as the only element in the overall building thermal resistance system. Refer to
Section 07200.

This is a section where the consultant should use a "performance specification”. Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Shingle roof repairs and modifications which are part of a renovation project (e.g. installation of a new exhaust
fan) should follow these standards as much as possible. Existing roof warranties must not be compromised. The
consultant must prepare a complete specification and details for the required repair work. Generic "flashing as
required” notes (which often appear on engineering details for new exhaust fans) are not acceptable.

Be sure to coordinate specification requirements with roofing, flashing, and parapet wall details.
Part 1 - General

e Require that materials manufacturer(s) and installer(s) demonstrate 5 years of successful installations of
similar systems.

¢ Require submittal of manufacturer's literature describing the system, and samples of proposed shingles.

e Require a pre-installation conference, scheduled after the substrates are complete, and including the
Contractor, Architect, Owner, materials manufacturer, and installing subcontractor(s).

e Shingle roofing is a finish material, not a staging platform for further construction work. Include the following
provisions:

e Require the Contractor to install a "temporary roof" if he desires to "dry-in" the building to allow interior
construction to begin or to provide a platform for further exterior construction

o Describe this requirement as a "Contractor's Option", that is, if he wants to dry-in, he must do so only with
a temporary roof

o Reference the National Roofing Contractor's Association (NRCA) requirements for temporary roofs,
including "sacrificial" insulation on metal decks

e Specifically prohibit "phased roofing"

e Require that finished roofs be protected with plywood sheets for any and all construction traffic, and that
all equipment moving be accomplished with rollers

e Specify expanded warranties as follows:
e 5year warranty from the installer covering defects in installation
e 30 year warranty from the materials manufacturer including defects in materials and installation, and

guaranteeing to maintain the system in a waterproof condition for the life of the warranty
e Full replacement value without proration
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e Include all components of the roof assembly, from the deck up
¢ Include sealing of all perimeters, joints, and penetrations
e Both furnished on the University's special warranty form

Part 2 - Products
e Expressly prohibit the use of asbestos-containing materials.

e Require that all primary and secondary materials be supplied by a single manufacturer, or approved by the
primary materials manufacturer, to ensure single-point responsibility for the installation and warranty.

e Specify a manufacturer's standard shingle roofing system as follows:

UL Class A fire rating

UL Class 90 wind uplift rating

Minimum 15-lb asphalt saturated underlayment
30 year fiberglass-reinforced asphalt shingles

e Limit roof insulation to 2" thick. Specify insulations which provide adequate load-bearing capacity at the 2"
thickness.

Part 3 - Execution

e Specifically require the roof to be installed in accordance with the manufacturer's recommendations.
o Refer to and describe the appropriate SMCNA details for each edge and penetration condition.

e Require the roofing installer to receive, accept, and install, all sheet metal flashings.

e Specifically prohibit:

e Pitch pans
e Guy wires fastened directly to the deck

e Specify (or detail) 3/4" plywood nailers at all parapet walls.

e Require a spray test after completion of the roofing system, to be witnessed by the Contractor, Architect,
Owner, materials manufacturer, and installing contractor(s).

End of Section 07310
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07320 - Clay Tile Roofing
Introduction

Systems described in this Section are intended to be installed in situations where the roof slope is at least 4 inches
per foot, and where the roofs are not intended to receive regular foot traffic for equipment maintenance.

Specify a complete roofing system, making the materials manufacturer responsible for the roofing and flashing
system. Require the materials manufacturer to make periodic inspections of the work in progress to ensure that
the completed work will qualify for the required warranties.

Do not use roof deck insulation as the only element in the overall building thermal resistance system. Refer to
Section 07200.

This is a section where the consultant should use a "performance specification”. Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Clay tile roof repairs and modifications which are part of a renovation project (e.g. installation of a new exhaust
fan) should follow these standards as much as possible. Existing roof warranties must not be compromised. The
consultant must prepare a complete specification and details for the required repair work. Generic "flashing as
required” notes (which often appear on engineering details for new exhaust fans) are not acceptable.

Be sure to coordinate specification requirements with roofing, flashing, and parapet wall details.
Part 1 - General

¢ Require that materials manufacturer(s) and installer(s) demonstrate 5 years of successful installations of
similar systems.

e Require submittal of manufacturer's literature describing the system, and samples of proposed clay tile.

e Require a pre-installation conference, scheduled after the substrates are complete, and including the
Contractor, Architect, Owner, materials manufacturer, and installing subcontractor(s).

e Clay tile roofing is a finish material, not a staging platform for further construction work. Include the following
provisions:

e Require the Contractor to install a "temporary roof" if he desires to "dry-in" the building to allow interior
construction to begin or to provide a platform for further exterior construction

o Describe this requirement as a "Contractor's Option”, that is, if he wants to dry-in, he must do so only with
a temporary roof

o Reference the National Roofing Contractor's Association (NRCA) requirements for temporary roofs,
including "sacrificial" insulation on metal decks

e Specifically prohibit "phased roofing"

e Specifically prohibit all traffic from the finished roof

e Specify expanded warranties as follows:

e 5 year warranty from the installer covering defects in installation

e 10 year warranty from the materials manufacturer including defects in materials and installation, and
guaranteeing to maintain the system in a waterproof condition for the life of the warranty

e Renewal option for an additional 10 years from the materials manufacturer

e Full replacement value without proration

e Include all components of the roof assembly, from the deck up
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¢ Include sealing of all perimeters, joints, and penetrations
e Both furnished on the University's special warranty form

Part 2 - Products

¢ Require that all primary and secondary materials be supplied by a single manufacturer, or approved by the
primary materials manufacturer, to ensure single-point responsibility for the installation and warranty.

e Specify a manufacturer's standard clay tile roofing system as follows:

UL Class A fire rating

UL Class 90 wind uplift rating

Minimum 30-Ib asphalt saturated underlayment

Barrel or tapered clay mission tile, closely approximating the existing University context in both color and
form.

e Limit roof insulation to 2" thick. Specify insulations which provide adequate load-bearing capacity at the 2"
thickness.

Part 3 - Execution

e Specifically require the roof to be installed in accordance with the manufacturer's recommendations.
e Specify only galvanized wire-tied tile installation.

o Refer to and describe the appropriate SMCNA details for each edge and penetration condition.

e Require the roofing installer to receive, accept, and install, all sheet metal flashings.

e Specifically prohibit:

e Pitch pans
e Guy wires fastened directly to the deck

o Specify (or detail) 3/4" plywood nailers at all parapet walls.

e Require a spray test after completion of the roofing system, to be witnessed by the Contractor, Architect,
Owner, materials manufacturer, and installing contractor(s).

End of Section 07320
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07410 - Preformed Roof and Wall Panels
Introduction

Systems described in this Section are intended to be installed in situations where the roof slope is at least 2-1/2
inches per foot, and where the roofs are not intended to receive regular foot traffic for equipment maintenance.

Specify a complete roofing system, making the materials manufacturer responsible for the roofing and flashing
system. Require the materials manufacturer to make periodic inspections of the work in progress to ensure that
the completed work will qualify for the required warranties.

Do not use roof deck insulation as the only element in the overall building thermal resistance system. Refer to
Section 07200.

This is a section where the consultant should use a "performance specification”. Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Metal roof repairs and modifications which are part of a renovation project (e.g. installation of a new exhaust fan)
should follow these standards as much as possible. Existing roof warranties must not be compromised. The
consultant must prepare a complete specification and details for the required repair work. Generic "flashing as
required” notes (which often appear on engineering details for new exhaust fans) are not acceptable.

Be sure to coordinate specification requirements with roofing, flashing, and parapet wall details.
Part 1 - General

¢ Require that materials manufacturer(s) and installer(s) demonstrate 5 years of successful installations of
similar systems.

e Require submittal of:

e Manufacturer's literature describing the system
e Shop drawings showing panel layout, and all edge, transition, and penetration details
e Samples of proposed metal panels

¢ Require a pre-installation conference, scheduled after the substrates are complete, and including the
Contractor, Architect, Owner, materials manufacturer, and installing subcontractor(s).

o Metal roofing is a finish material, not a staging platform for further construction work. Include the following
provisions:

e Require the Contractor to install a "temporary roof" if he desires to "dry-in" the building to allow interior
construction to begin or to provide a platform for further exterior construction

e Describe this requirement as a "Contractor's Option", that is, if he wants to dry-in, he must do so only with
a temporary roof

o Reference the National Roofing Contractor's Association (NRCA) requirements for temporary roofs,
including "sacrificial" insulation on metal decks

e Specifically prohibit "phased roofing"

e Specifically prohibit all traffic from the finished roof

e Specify expanded warranties as follows:
e 5 year warranty from the installer covering defects in installation

e 30 year warranty from the materials manufacturer including defects in materials and installation, and
guaranteeing to maintain the system in a waterproof condition for the life of the warranty
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Full replacement value without proration

Include all components of the roof assembly, from the deck up
Include sealing of all perimeters, joints, and penetrations

Both furnished on the University's special warranty form

Part 2 - Products

e Require that all primary and secondary materials be supplied by a single manufacturer, or approved by the
primary materials manufacturer, to ensure single-point responsibility for the installation and warranty.

e Specify a manufacturer's standard preformed metal roofing system as follows:

UL Class A fire rating

UL Class 90 wind uplift rating

Minimum 15-Ib asphalt saturated underlayment

Factory formed panels, steel, aluminum, or copper

Concealed fastener installation

Factory applied polyvinylidine fluoride finish, or natural metal finish intended for exposure to the elements

e Limit roof insulation to 2" thick. Specify insulations which provide adequate load-bearing capacity at the 2"
thickness.

e Minimum gauges

e Roofs 22ga
e Walls 18 ga

e  Minimum panel width 12"

Part 3 - Execution

e Specifically require the roof to be installed in accordance with the manufacturer's recommendations.
o Refer to and describe the appropriate SMCNA details for each edge and penetration condition.

e Require the roofing installer to receive, accept, and install, all sheet metal flashings.

e Specifically prohibit:

e Pitch pans
o Guy wires fastened directly to the deck

e Specify (or detail) 3/4" plywood nailers at all parapet walls.

e Require a spray test after completion of the roofing system, to be witnessed by the Contractor, Architect,
Owner, materials manufacturer, and installing contractor(s).

End of Section 07410
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07500 - Membrane Roofing
Introduction

Systems described under this Section are not intended to receive regular foot traffic. Occasional traffic for
maintenance of equipment is acceptable. Protect areas subject to such traffic with walking pads.

Where horizontal surfaces enclosing habited spaces are intended to be regularly occupied or otherwise used for
the building occupants' activities, refer to the requirements of Section 07590 Horizontal Traffic Surfacing.

Specify a complete roofing system, making the materials manufacturer responsible for the roofing and flashing
system. Require the materials manufacturer to make periodic inspections of the work in progress to ensure that
the completed work will qualify for the required warranties.

The University uses a traditional hot-mopped, smooth-surface, built-up fiberglass roofing system in virtually all
conditions. Use of other roofing systems must receive specific permission from the Project Coordinator.
Gravel surface roofs shall NOT be specified.
Torch-applied materials of any kind shall NOT be specified
Single-ply roofs shall NOT be specified.

Do not use roof deck insulation as the only element in the overall building thermal resistance system. Refer to
Section 07200.

This is a section where the consultant should use a "performance specification". Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Membrane roof repairs and modifications which are part of a renovation project (e.g. installation of a new exhaust
fan) should follow these standards as much as possible. Existing roof warranties must not be compromised. The
consultant must prepare a complete specification and details for the required repair work. Generic "flashing as
required” notes (which often appear on engineering details for new exhaust fans) are not acceptable.

Be sure to coordinate specification requirements with roofing, flashing, and parapet wall details.
Part 1 - General

e Require that materials manufacturer(s) and installer(s) demonstrate 5 years of successful installations of
similar systems.

e Require submittal of manufacturer's literature describing the system, and samples of proposed membrane
materials.

e Require a pre-installation conference, scheduled after the substrates are complete, and including the
Contractor, Architect, Owner, materials manufacturer, and installing subcontractor(s).

e Membrane roofing is a finish material, not a staging platform for further construction work. Include the

following provisions:

e Require the Contractor to install a "temporary roof" if he desires to "dry-in" the building to allow interior
construction to begin or to provide a platform for further exterior construction

e Describe this requirement as a "Contractor's Option", that is, if he wants to dry-in, he must do so only with
a temporary roof

o Reference the National Roofing Contractor's Association (NRCA) requirements for temporary roofs,
including "sacrificial" insulation on metal decks

e Specifically prohibit "phased roofing"

e Specifically prohibit patches in the finished roof

e Require that finished roofs be protected with plywood sheets for any and all construction traffic, and that
all equipment moving be accomplished with rollers
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e Specify expanded warranties as follows:
e 5 year warranty from the installer covering defects in installation
e 10 year warranty from the materials manufacturer including defects in materials and installation, and
guaranteeing to maintain the system in a waterproof condition for the life of the warranty
Renewal option for an additional 10 years from the materials manufacturer
Full replacement value without proration
Include all components of the roof assembly, from the deck up
Include sealing of all perimeters, joints, and penetrations
Both furnished on the University's special warranty form

e Calculate insulation thickness to allow for 8" minimum clearance for all roof penetrations, doors, curbs,
windows, etc.

Part 2 - Products
o Expressly prohibit the use of asbestos-containing materials.

e Require that all primary and secondary materials be supplied by a single manufacturer, or approved by the
primary materials manufacturer, to ensure single-point responsibility for the installation and warranty.

e Specify a manufacturer's standard built-up roofing system as follows:
e UL Class A fire rating

UL Class 90 wind uplift rating

4-ply fiberglass system

Fibrated asphalt emulsion coating (do not use flood coats)

White reflective surfacing

e Limit roof insulation to 2" thick. Specify insulations which provide adequate load-bearing capacity at the 2"
thickness

o Walkway pads, "Yellow Spaghetti" roof walkway pads, 3’ x 4', by Western Plastics and distributed locally by
ABC Supply Co., Inc..

Part 3 - Execution
e Specifically require the roof to be installed in accordance with the manufacturer's recommendations.

o Refer to and describe the appropriate SMCNA details for each edge and penetration condition. Require the
roofing installer to receive, accept, and install, all sheet metal flashings.

e Specifically prohibit:
e Pitch pans
e Guy wires fastened directly to the deck

e Specify (or detail) 3/4" plywood nailers at all parapet walls.

¢ Require installation of walkway pads around roof hatch or at roof door, and around all equipment. Do not
require walkway pads on the "path of travel" across the roof.

e Require a spray test after completion of the roofing system, to be witnessed by the Contractor, Architect,
Owner, materials manufacturer, and installing contractor(s). Do not require a flood test.

End of Section 07500
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07570 - Traffic Topping
Introduction

Systems described under this Section are intended to be installed on exterior waking surfaces which do not
enclose habited space.

Where horizontal surfaces enclosing habited spaces are intended to be regularly occupied or otherwise used for
the building occupants' activities, refer to the requirements of Section 07590 Horizontal Traffic Surfacing.

Specify a complete traffic topping system, making the materials manufacturer responsible for the roofing and
flashing system. Require the materials manufacturer to make periodic inspections of the work in progress to
ensure that the completed work will qualify for the required warranties.

This is a section where the consultant should use a "performance specification”. Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Traffic topping repairs and modifications which are part of a renovation project should follow these standards as
much as possible. Existing warranties must not be compromised. The consultant must prepare a complete
specification and details for the required repair work. Generic "flashing as required" notes are not acceptable.

Be sure to coordinate specification requirements with traffic topping, flashing, and parapet wall details.
Part 1 - General

e Require that materials manufacturer(s) and installer(s) demonstrate 5 years of successful installations of
similar systems.

e Require submittal of manufacturer's literature describing the system, and samples of proposed membrane
materials.

e Require a pre-installation conference, scheduled after the substrates are complete, and including the
Contractor, Architect, Owner, materials manufacturer, and installing subcontractor(s).

e Traffic topping is a finish material, not a staging platform for further construction work. Include the following
provisions:
o Specifically prohibit "phased installation” of traffic topping
e Specifically prohibit patches in the finished membrane
e Require that finished decks be protected with plywood sheets for any and all construction traffic, and that
all equipment moving be accomplished with rollers

e Specify expanded warranties as follows:
e 5year warranty from the installer covering defects in installation
e 10 year warranty from the materials manufacturer including defects in materials and installation, and
guaranteeing to maintain the system in a waterproof condition for the life of the warranty
Renewal option for an additional 10 years from the materials manufacturer
Full replacement value without proration
Include all components of the traffic topping assembly, from the deck up
Include sealing of all perimeters, joints, and penetrations
Both furnished on the University's special warranty form
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Part 2 - Products
e Expressly prohibit the use of asbestos-containing materials.

e Require that all primary and secondary materials be supplied by a single manufacturer, or approved by the
primary materials manufacturer, to ensure single-point responsibility for the installation and warranty.

e Specify a manufacturer's standard traffic topping system as follows:

UL Class A fire rating

Manufacturer's proprietary primer

Fully-adhered, fabric-reinforced, rubberized urethane waterproof membrane
Elastomeric polyurethane wear surface, with integral color and slip-resistant finish
Minimum system thickness 225 mils

Integral cove flashing

Part 3 - Execution
o Specifically require the traffic topping to be installed in accordance with the manufacturer's recommendations.
o Refer to and describe the appropriate SMCNA details for each edge and penetration condition.
e Require the traffic topping installer to receive, accept, and install, all sheet metal flashings.
e Specifically prohibit:
e Pitch pans
e Guy wires fastened directly to the deck

e Specify (or detail) 3/4" plywood nailers at all parapet walls.

e Require a spray test after completion of the roofing system, to be witnessed by the Contractor, Architect,
Owner, materials manufacturer, and installing contractor(s).

End of Section 07570
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07590 - Horizontal Traffic Surfacing
Introduction

Systems described under this Section are intended to be installed on exterior walking surfaces which enclose
habited space.

Where horizontal surfaces which do not enclose habited spaces are intended to be regularly occupied or
otherwise used for the building occupants' activities, refer to the requirements of Section 07570 Traffic Topping.

Specify a complete horizontal traffic surfacing system, making the materials manufacturer responsible for the
surfacing and flashing system. Require the materials manufacturer to make periodic inspections of the work in
progress to ensure that the completed work will qualify for the required warranties.

Do not use traffic deck insulation as the only element in the overall building thermal resistance system. Refer to
Section 07200.

This is a section where the consultant should use a "performance specification”. Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Horizontal traffic surfacing repairs and modifications which are part of a renovation project should follow these
standards as much as possible. Existing warranties must not be compromised. The consultant must prepare a
complete specification and details for the required repair work. Generic "flashing as required" notes are not
acceptable.

Be sure to coordinate specification requirements with traffic surfacing, flashing, and wall details.
Part 1 - General

e Require that materials manufacturer(s) and installer(s) demonstrate 5 years of successful installations of
similar systems.

e Require submittal of:

e Manufacturer's literature describing the system
e Samples of proposed membrane materials
e Samples of the proposed pavers

¢ Require a pre-installation conference, scheduled after the substrates are complete, and including the
Contractor, Architect, Owner, materials manufacturer, and installing subcontractor(s).

e Horizontal traffic surfacing is a finish material, not a staging platform for further construction work. Include the
following provisions:

e Require the Contractor to install a "temporary roof" if he desires to "dry-in" the building to allow interior
construction to begin or to provide a platform for further exterior construction

e Describe this requirement as a "Contractor's Option”, that is, if he wants to dry-in, he must do so only with
a temporary roof

o Reference the National Roofing Contractor's Association (NRCA) requirements for temporary roofs,
including "sacrificial” insulation on metal decks

e Specifically prohibit "phased" traffic surfacing installation

e Specifically prohibit patches in the finished membrane

e Require that finished systems be protected with plywood sheets for any and all construction traffic, and

2 Pages 07590-1 03/04



The University of Arizona
Manual of Design and Specification Standards

that all equipment moving be accomplished with rollers
e Specify expanded warranties as follows:

5 year warranty from the installer covering defects in installation
10 year warranty from the materials manufacturer including defects in materials and installation, and
guaranteeing to maintain the system in a waterproof condition for the life of the warranty

e Renewal option for an additional 10 years from the materials manufacturer
Full replacement value without proration
Include all components of the traffic surfacing assembly, from the deck up, including removal and
reinstallation of the pavers

¢ Include sealing of all perimeters, joints, and penetrations

e Both furnished on the University's special warranty form

Part 2 - Products
e Expressly prohibit the use of asbestos-containing materials.

e Require that all primary and secondary materials be supplied by a single manufacturer, or approved by the
primary materials manufacturer, to ensure single-point responsibility for the installation and warranty.

e Specify a manufacturer's standard horizontal traffic surfacing system as follows:

UL Class A fire rating

Fabric-reinforced fully-adhered, rubberized asphalt membrane, 225 mils minimum thickness

Integral cove flashing

Manufacturer's proprietary protection sheet

Manufacturer's proprietary drainage sheet

1" thick, cfc-free, extruded polystyrene foam insulation, approved by horizontal traffic surfacing system

manufacturer

e Precast concrete pavers

e Special attention shall be given so as to ensure that concrete pavers provide appropriate slip
resistance. Stained, coated or painted pavers are expressly prohibited.

Part 3 - Execution

e Specifically require the horizontal traffic surfacing to be installed in accordance with the manufacturer's
recommendations.

e Refer to and describe the appropriate SMCNA details for each edge and penetration conditions.
e Require the traffic surfacing installer to receive, accept, and install, all sheet metal flashings.
e Specifically prohibit:

e Pitch pans
e Guy wires fastened directly to the deck

e Specify (or detail) 3/4" plywood nailers at all parapet walls.

e Require a spray test after completion of the roofing system, to be witnessed by the Contractor, Architect,
Owner, materials manufacturer, and installing contractor(s).

End of Section 07570
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION

Section 07600 - Flashing and Sheet Metal

Introduction

Wherever possible, describe flashing systems which use concealed fasteners, clips, and cleats. Where exposed
fasteners are unavoidable, specifically describe a fastening system which absolutely prohibits entrance of water,
and which will remain watertight for the life of the facility.

Wherever possible, avoid reliance on sealants as the sole means of prohibiting entrance of water.

Use matching materials on renovations of existing buildings which contain copper flashing materials.

Describe all requirements for installation of sheet metal work which is associated with the roofing system and its
special warranties in the appropriate roofing section, to maintain single-point responsibility for the roof warranty.

Describe all requirements for sealants in Section 07900.

Specifically detail all conditions on the drawings, including references to specific requirements of the Sheet Metal
and Air Conditioning Contractor's National Association (SMACNA) "Architectural Sheet Metal Manual”.

Part 1 - General
o Require submittal of shop drawings and details of each condition and joint.
Part 2 - Products
e Specify minimum 24 gauge thickness for galvanized metal, and identify specific heavier gauges where the
project requires.
-OR-
e Specify minimum 16 ounce for copper, and identify specific heavier materials where the project requires.
e Use only minimum 16 ounce copper for masonry through-wall, lintel, or other similar embedded flashings.

e Use only 4 pound lead for roof drain sump pans.

e When necessary, use 4 pound lead for flashings involving compound curves or where sheetmetal can not be
adequately formed. This application requires a galvanized sheet metal protective cover.

e Where 2-piece reglets are required, describe the specific shape and substrate conditions, but do not reference
proprietary manufacturer's products.

e Do not specify roof jacks or boots which utilize integral neoprene seals.

o Use only galvanized structural steel tube or pipe for downspout sections which are subject to impact and
abuse.

e Specify only 50/50 tin/lead solder when applicable.

e Specify only non-corrosive fasteners, same material as metal being fastened, with matching finish on exposed
heads. Specify neoprene-backed washers for screw fasteners.

Part 3 - Execution
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e Specifically describe requirements for expansion and contraction joints, and for sealing joints in running
flashings. Do not rely on generic "provide expansion joints as required” notes.

e Specifically design joints to allow for removal and reinstallation of flashings during re-roofing. Two-piece
reglets are preferred.

e Specifically describe requirements for separating dissimilar metals.

End of Section 07600
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION

Section 07700 - Roof Specialties and Accessories

Introduction

Include all items which become an integral part of the roof moisture protection system in this Section.

In certain limited situations where items are more appropriately described in other sections (e.g. prefabricated
mechanical equipment curbs), make specific cross references in both sections, and require the installation of

those items to comply with the requirements of the appropriate Division 7 Section(s).

Describe all requirements for installation of roof accessories which are associated with the roofing system and its
special warranties in the appropriate roofing section, to maintain single-point responsibility for the roof warranty.

Accessories which require structural support (e.g. antennae) must be supported from the building structure. Do
not specify and expressly prohibit attachments through the roof membrane, and guy wires.

Items which must pass through the roof membrane (e.g. antennae cables) must pass through a conduit. Do not
specify and expressly prohibit penetrations directly through the membrane, and cables snaked through other
penetrations.

Detail and specify burglar bars (6" maximum spacing each way) in all situations where roof deck openings would
otherwise allow entry to the building.

Part 1 - General

e Require submittal of manufacturer's literature, and installation details.

Part 2 - Products

o Specify only metal accessories. Specifically prohibit use of PVC and other plastics.

e Wherever possible, specify accessories which have integral curbs sufficiently tall to permit secure installation
of flashing and counterflashing.

e Where roof accessories are not ordinarily curbed, specify and detail custom fabricated curbs.

e Avoid as much as possible accessory units which rely on flat flanges to permit secure application of roof
membrane.

e Part 3 - Execution

e There are no unique University requirements in this Section.

End of Section 07700
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DIVISION 7 - THERMAL AND MOISTURE PROTECTION
Section 07800 - Skylights
Introduction

Avoid use of skylights wherever possible. Clerestories and light monitors are superior solutions. Use skylights,
clerestories, and monitors only with specific permission of the Project Manager.

Existing skylights which are part of a renovation project should always be considered for removal or replacement
with alternative light gathering elements. Specifically discuss such situations with the Project Manager.

Describe all requirements for flashing and sealing of skylights in the appropriate roofing section, to maintain
single-point responsibility for the roof warranty.

Skylights which require structural support must be supported from the building structure. Do not specify and
expressly prohibit attachments through the roof membrane.

Detail and specify burglar bars (6" maximum spacing each way) in all situations where roof deck openings would
otherwise allow entry to the building.

Part 1 - General

e Require submittal of manufacturer's literature, and installation details.

e Part 2 - Products

e Specify only double-domed, solar-glazed, steel or aluminum-framed skylights.

o Wherever possible, specify skylights which have integral curbs sufficiently tall to permit secure installation of
flashing and counterflashing.

e Where the required skylight roof is not integrally curbed, specify and detail custom fabricated curbs.
e Do not use skylights which rely on flat flanges to permit secure application of roof membrane.
e Part 3 - Execution

e There are no unique University requirements in this Section.

End of Section 07800
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DIVISION 7 -THERMAL AND MOISTURE PROTECTION
Section 07900 - Sealants
Introduction

Describe all requirements for installation of sealants required to prohibit the penetration of moisture and dust, and
required to seal joints between dissimilar materials, in this Section.

Specify certain specialized sealants which are ordinarily part of a "complete in place" installation by a particular
trade (e.g. glazing sealants and painting) in the appropriate sections.

Reliance on caulking which might (or might not) be provided by a painter as part of that finish operation, as the
moisture- or dust-seal, is unacceptable.

Pay particular attention in sealant system design to expected joint movement, joint dimensions, sealant position
(horizontal, vertical, or overhanging), and potential for physical abuse of the sealed joint.

Specifically describe and detail on the drawings all joints requiring installation of sealants. Generic notes such as
"sealant as required" are not acceptable.

This is a section where the Consultant should use a "performance specification”. Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Part 1 - General

e Require that all materials manufacturer(s) and installer(s) demonstrate 5 years of successful installations of
similar materials.

e Require submittal of the following:
e Manufacturer's literature documenting compliance with specification requirements

e Actual sealant samples for color selection
e Sample joints, where unique conditions require

¢ Maximum allowable exterior joint width, for caulking/sealant, shall not exceed 1".
Part 2 - Products

e Specify each particular type of sealant and sealant system required, including:

e Primers
e Backers
e Fillers
e Colors

e Expressly prohibit the use of latex and butyl sealants.

e Specify only non-staining materials.

Part 3 - Execution

e Provide a sealant schedule identifying location and type of sealant.

e Specifically require sealants to be installed in accordance with the manufacturer's recommendations.
e Specifically require all joints to be observed by the Owner prior to installation of sealants.

End of Section 07900
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DIVISION 8 - DOORS AND WINDOWS

Section 08000 - General Discussion

Introduction

This General Discussion Section contains material which is critical to successful door and window installations, in
new construction and renovation, but which is not the sole responsibility of any individual trade. In many cases,
the issues involved are fundamental to the basic design of the project, and the success or failure of this element of
the project is determined at the very outset of the design process.

The Consultant is expressly responsible for incorporating these overall requirements into the project, and for
ensuring that all subconsultants are aware of the requirements and incorporate them into their designs as well.

Reliance on "after-the-fact" material selections to compensate for a problematic design decision is unacceptable.

The use of wired fire rated safety glass has been determined an undesirable safety risk and is no longer allowed.
Consequently glazed openings in fire rated doors and windows will require the use of fire rated glass.

Major Entrances

Generally, major building entrances will utilize some sort of monumental storefront system.
All other exterior doors and frames should be steel.

Multiple Doors, Pairs of Doors, Banks of Doors
Exit widths in excess of 3'-0" are often required in major facilities. In such instances, the University prefers to
use banks of single leaf doors, rather than double doors with center mullions. This requirement includes the
following situations:
major building entrances
assembly occupancy entrance/exits (both interior and exterior)
In such situations which also require large widths for passage of equipment, use wider door leaves.
Preferably, use overhead doors as the primary means for passage of equipment.
Since the University does not use vertical rod exit devices, pairs of doors will necessarily have center mullions.
In situations where use of center mullions is unavoidable and which also require large widths, the mullions
must be removable. Specify these mullions in Section 08710 - Hardware.
Do not specify center mullions for double-egress doors in corridors.
Large Interior Doors
Where interior spaces require large doors for the passage of equipment (e.g. general laboratories, shared
equipment laboratories, etc.), specify 3'-6" or 4'-0" single leaf doors (with appropriate adjustments in frame
gauge and hardware requirements) rather than pairs of 3'-0" + 1-0" doors.
Coordination and Preparation
Make specific references to ensure that requirements for coordination of doors, frames, and hardware, is
clearly included in the Contractor's scope of work. This often involves the steel door and frame supplier, the

wood door supplier, the hardware supplier, and the installers of these materials. While this type of
coordination is implicit in the Contractor's scope, a specific reference provides an additional level of comfort.
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A common example of the lack of this coordination is an interior wood door in a steel frame with a smoke
gasket. If even one of the trades involved fails to properly coordinate, it is likely the door will not close and
latch properly against the gasket.

The Consultant should also ensure during submittal review that such issues are clearly identified in the

submittals of all the trades involved.

End of Section 08000
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DIVISION 8 - DOORS AND WINDOWS

Section 08110 - Steel Doors and Frames

Introduction

This is a section where the consultant should use a "performance specification". Do not specify proprietary

manufacturer's names or materials, and do not restrict vendors to a limited list.
Do not specify knock-down or so-called "drywall" metal door frames.
Part 1 - General
e Require that all steel doors and frames comply with the requirements of:
e National Association of Architectural Metal Manufacturers Standard HMMA 861
e Building Hardware Manufacturer's Association (BHMA)
e Underwriter's Laboratories (UL) rated and labeled where required
e Require submittal of:
e manufacturer's literature
e shop drawings
e Complete door and frame schedule covering every opening
Part 2 - Products
e Specify doors and frames in the following gauges:
exterior frames: 14 gauge
interior frames > 4'-0": 14 gauge

interior frames < 4'-0": 16 gauge
doors: 18 gauge

e Specify doors and frames with factory-applied primer, ready for field finishing.
e Specify and detail door frames with:

o fully mitered, welded, and ground corners

e double rabbeted profiles, with equal-sized rabbets

e 2"rails and head, and always equal-size

e exterior sidelights and transoms for interior glazing only
¢ lights which extend to the floor with 4" bottom rails

e mortar boxes for all hardware

e ASA strikes for full mortise locks

e 4 wall anchors plus 1 floor anchor per jamb

e corrugated 14 gauge T-type for masonry walls
e welded to frame for stud walls
e use dimpled anchors only for openings in existing walls.

e silencers on all frames

e Specify and detail doors with:
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seamless faces

edge seams welded and ground

rigid polystyrene core fully bonded to the steel face sheets

closed watertight top

inverted bottom closure channel

minimum 6" head rail, 6" stiles, and 12" bottom rail, at all lights and louvers
provide pockets for full mortise lock

e Specifically require that doors and frames be prepared and internally reinforced at the factory for installation of
butts, closers, locksets, exit devices, and all other scheduled hardware. Specifically prohibit field preparation
of steel doors and frames.

o Make specific reference that the rabbet of door frames be sized, and that factory preparation for butts in both
doors and frames must make allowance, for silencers or smoke gaskets.

Part 3 - Execution

e Specifically require that all doors and frames be installed in conformance with HMMA, BHMA, and UL
requirements.

¢ Require that all doors be completely hung, with all hardware installed, tested, and adjusted for perfect fit, prior
to field finishing. Require that doors be dismounted and hardware removed, and re-hung after finishing is
complete.

End of Section 08110
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DIVISION 8 - DOORS AND WINDOWS
Section 08210 - Wood Doors
Introduction

This is a section where the consultant should use a "performance specification". Do not specify doors by
proprietary manufacturer's names or model numbers, and do not restrict vendors to a limited list.

Do not specify wood doors for exterior applications.
Do not specify factory finishing. Coordinate field finishing with Section 09900.
Part 1 - General

e Reference the following standards as applicable:
e Architectural Woodwork Institute (AWI) Quality Standards, Section 1300 Architectural Flush Doors,
current edition.
Window & Door Manufacturers Association (WDMA), ANSI/WDMA I.S 1-A-97 Wood Flush Doors
NFPA 80 — Fire Doors and Windows
NFPA 252 — Fire Test for Door Assemblies
ASTM E152 — Fire Tests of Door Assemblies
UL 10B - Fire Tests of Door Assemblies

e Require these associations' stamps and labels to be affixed to the doors.
¢ Require submittal of manufacturer's literature, and 6"x6" corner samples.
e Require doors to be wrapped in plastic. Individual cartoning is not required.

e Specify full lifetime guarantee for interior wood doors. Include defective materials and fabrication,
delamination, warping, telegraphing. Include replacement, reinstallation, and refinishing of the door.

Part 2 - Products
e Specify only 1-3/4" thick solid core doors for all interior applications.

e Specify doors complying with AWI "premium grade", PC7 ME or PC5 ME with select white birch veneer faces,
rotary cut, book matched grain, balance matched assembly, for transparent finish.

e Specify particle board cores, with stiles and rails glued to core and sanded before laminating, for general non-
rated applications, and for 20-minute fire-rated applications.

e Specify mineral cores of appropriate ratings, with stiles and rails glued to core and sanded before laminating,
where 3/4-hour or longer fire-rated doors are required.

e Require solid wood blocks in fire-rated doors as support for installation of mortise and/or cylinder type
locksets (2-3/4" backset), and of closers.

e Require rails and stiles of solid hardwood (not laminated or veneered), 1-1/8" minimum for rails, 1-3/8"
minimum for stiles.

e Require surrounds for lite and louver openings for non-rated doors of solid hardwood (not laminated or
veneered), 6" minimum.
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e Specify glazing stops of same hardwood as door facing.

e Require rated metal surrounds and glazing for lites at rated doors. Require profile of rated surround to match
profile of specified wood surrounds of non-rated doors.

e Specify pair matched, set matched, and continuous matched transoms, where applicable.
e Specify only Type | adhesives for all applications.

e Specify minimum STC 35 sound rating for single leaf doors for most applications. Discuss requirements for
higher STC ratings with the Project Manager.

Part 3 - Execution

e Require that all machining, beveling, trimming, and preparation for hardware application and door installation
shall be accomplished in the field. NO factory hardware preparation is permitted.

e Specify installation using the following criteria:

bevel doors on 3 sides

trim doors to provide 1/8" reveal on 3 sides

if beveling or trimming is required, seal all surfaces to prevent swelling

machine, trim, and mount doors to receive all specified items of hardware (especially smoke gaskets and
weatherstrips), and to latch without binding

e Require that all doors be completely hung, with all hardware installed, tested and adjusted for perfect fit, prior
to field finishing. Require that doors be dismounted and hardware removed, and re-hung after finishing is
complete.

End of Section 08210
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DIVISION 8 - DOORS AND WINDOWS

Section 08305 - Access Doors

Introduction

Provide access doors to attics, roofs, crawl spaces, tunnels, elevator equipment rooms, overhead areas,
mechanical equipment rooms, and similar spaces where University personnel must have access for maintenance

or repair.

All access doors shall be specified in this section. Coordinate with work in other divisions (i.e., electrical and
mechanical). On architectural drawings show all access doors on ceiling plans and on wall elevations.

Part 1 - General

e Minimum size shall be 16” x 16” for walls and 24" x 24" for ceilings. Size may be larger if required for
replacement of materials/equipment.

e Access doors shall be fire rated where required. Locations should be noted on plans.

e All access doors shall be metal.

e Provide key locks only on doors to elevator equipment areas

Part 2 - Products

o Access doors shall have continuous hinges and a minimum of two (2) cam type latches..
Part 3 - Execution

e Access doors shall be painted in the open position.

End of Section 08305
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DIVISION 8 - DOORS AND WINDOWS
Section 08330 - Overhead Coiling Doors
Introduction

Provide Overhead coiling doors where necessary for service or access. Avoid the use of pairs of swing type doors
for service access

Avoid these type doors as part of fire rated wall opening

Avoid the use of security grilles

Where egress is required, provide adjacent (not integral) personnel exit door assembly.

Where an insulated door is required, sectional type shall be provided.

Part 1 - General

e Use manual push up type except where crank, chain or motor operation is appropriate due to size.
Part 2 - Products

e Provide cylinder locking method in bottom bars.

Part 3 - Execution

e Insure that fusible link, if applicable, is accessible on doors used as a fire rated curtain.

End of Section 08330
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DIVISION 8 - DOORS AND WINDOWS

Section 08400 - Entrances and Storefronts

Introduction

Evaluate if future reglazing can be accomplished easily from the exterior.

Part 1 - General

Consultant shall establish the minimum level of quality. System shall be “engineered”.
Generally, these systems shall not incorporate operable windows.

System shall accommodate the hardware components specified in Section 08710 - Finish Hardware.
Substitutions of manufacturers standard hardware is not permitted.

Part 2 - Products

Finishes shall be noted. If anodized or powder coated give class #.

Determine if window washing hooks are necessary.

Require design to provide for a simple re-glazing system.

Specify the framing system. System shall provide positive drainage to the exterior.

Entrance doors shall be minimum “wide style” type. Equivalent to Kawneer 500 series or approved equal.

Part 3 - Execution

There are no unique University requirements.

End of Section 08400
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DIVISION 8 - DOORS AND WINDOWS
Section 08500 - Metal Windows
Introduction

Finishes, maintenance and heat loss or gain are important considerations. Double glazing is required on all
exterior windows.

Operable sash for emergency exit from dormitory rooms to meet code requirements must be considered as well as
operable sash in air conditioned buildings where the equipment may fail for some reason.

Institutional quality construction and superior coatings and finishes should be considered if the budget will permit.
Interior glazing is preferred, for glass replacement, above the ground floor level.

Part 1 - General

e Require test results for water and air infiltration.

e Require certification that window meets requirements of Steel Window Institute or Aluminum Window Institute.
o Detailing shall provide for drainage, weepage, flashing, etc. for a weather tight installation.

e Part2- Products

e Require protective coverings if materials are prefinished.

e Part 3 - Execution

e There are no unique University requirements.

End of Section 08500
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DIVISION 8 - DOORS AND WINDOWS

Section 08610 - Wood Windows

Introduction

Wood windows are to be used only in restoration work on historical buildings.

Part 1 - General

e There are no unique University requirements.

e Part 2 - Products

e There are no unique University requirements.

e Part 3 - Execution

e There are no unique University requirements.

End of Section 08610
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DIVISION 08 - DOORS AND WINDOWS
Section 08710 - Finish Hardware
Introduction

The University of Arizona has determined that, based on it's experience with the performance and durability of the
products described in this Section, and based on the benefits of limiting the range of repair parts which must be
maintained in inventory, a proprietary specification is in the best interest of the University.

Specify all hardware required for a fully functioning, secure, weatherproof installation for all swinging, sliding, and
folding doors.

Include unique door or frame dependent hardware in those sections.

Include cabinet hardware in the appropriate Division 6 section.

In renovation projects, specify hardware which matches the existing hardware type for function, appearance, trim,
and finish, except where other overriding considerations such as handicapped accessibility require deviations.
The Consultant must determine the existing conditions and specify materials which match those conditions.
Requiring the Contractor to "match existing as required" is unacceptable.

In special cases, hardware different from those items described below may be required. In all such cases, secure
specific permission of the Project Coordinator. These cases may include:

Alarmed exit devices

Electronic security access

Matching "period" hardware in historic buildings

Include on the drawings a schedule indicating which specific hardware group applies to each individual door. Pay
particular attention to identifying the desired function of each door lockset.

Part 1 - General

e Require submittal of a complete hardware schedule describing each door and each hardware group,
including technical data for each item.

¢ Require that the supplier of finish hardware have as a full-time employee a regular member of the American
Society of Hardware Consultants, and that the hardware schedule be prepared by the AHC member.

e Require delivery to the Owner upon Substantial Completion all adjusting tools, keys, dogging keys, and other
maintenance materials.

Part 2 - Products
e Butts

e Pre-qualified manufacturers are:

e Hager

e Lawrence
e McKinney
e Stanley

e  Minimum 1-1/2 pair per door
e Always ball bearing
e Always non-removable pins
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e Closers

4 Pages

Use only Rixson 27 floor closer, with top and intermediate pivots, at all public exterior doors.
Use LCN 4041 or equivalent Sargent at all other applications.

Non-handed, adjustable size, 4-way mountable.

Cast iron body.

Take advantage of available arm options where appropriate for various situations. (Hold open,
cushion stop, 180 degree, delayed action, etc.).

Require through-bolt installation at wood and metal doors and surface-applied installation at metal
door frames. Preferred installation is on the door. If jamb mounting is necessary, all holes to be
drilled and tapped.

10 year warranty.

All closers must comply with ADA requirements. Closure speed adjusted to 7 seconds.

Use only wall-mounted hold open devices where doors with closers are intended to be normally
open.

Exit Devices

Pre-qualified manufacturers are:

e Sargent 8800 series
e Von Duprin 99 series

Use the following functions and trim in the noted applications; use no other functions or trim (these
designations are based on Sargent products, similar Von Duprin products are acceptable).

e 04 exterior (key) PTB entrance doors (with bar down capability), and
emergency exit doors (without bar down
capability)

o 13 exterior (key) stairwells w/ access by key only

o 16 classroom (key) PRK x L interior exit doors from assembly spaces (with
bar down capability)

e 10 exit only none interior double-egress doors (without bar down

capability)
e 28 corridor fire door electronic hold open

Use only rim devices.
Do not use exposed or concealed vertical rod devices.
All exit devices must comply with ADA requirements.

Double Doors

Refer to Section 08000 for additional information.

Use removable mullions only where the "door bank" principle cannot be applied. U of A approval is
required.

Restrict use of manual flush bolts to storage and mechanical rooms. Use dust-proof strikes.

Avoid use of automatic flush bolts.

Avoid use of coordinators; where unavoidable, use full width units in lieu of gravity arm.

Where required, use only T-type astragals notched around the strike.

Locks and Latches

Pre-qualified manufacturer is:
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e Sargent

e Use 8200 line labeled mortise locks at heavy duty applications such as:

Exterior ingress and egress doors

Classrooms

Stairwells

Use "L" rose and "L" lever for trim design selection

e Use 10 line cylindrical locks at all other general use applications
e Use "L"rose and "L" lever trim design selection.

e Generally use the following functions in the noted applications. Use of other functions may be
required by User and U of A Lockshop.

05 office (toggle) all "assigned" interior applications (offices, laboratories, etc.)
37 classroom (key) all "shared" interior applications (classrooms, lecture halls, etc.)
e 04 always locked restricted interior applications (animal quarters, bio-hazard labs,

radio-hazard labs, etc.) and all interior and exterior service
spaces (mechanical rooms, equipment rooms, telecomm rooms,
always locked storage rooms, custodial closets, etc.) and ground level stairwell exit doors.

e 15 passage interior closets, etc.
65 privacy single person toilet rooms
480 auxiliary lock corridor toilet rooms

e 2-3/4" backset
Only “asa” type strikes with no filing or other modifications to make fit.
In renovation applications, comply with these requirements regardless of the style of existing locks
and latches unless directed otherwise by Project Manager.

e All knobs, handles and levers shall comply with ADA requirements.

Cylinders and Keying

e Specify that all locks and latches be shipped without permanent cylinders unless required by the
Contractor for temporary security.
e The University will install all permanent cylinders and perform all keying.

e Require the Contractor to provide his own temporary construction, installation and "testing” cylinders.
e On new buildings the University will provide temporary construction cylinders.
e On all renovation projects the Contractor shall provide construction cylinders, keyed alike.
Provide 2 keys per cylinder to the U of A..

e Interchangeable or removable core cylinders are not acceptable.
Miscellaneous Hardware

e Specify all required miscellaneous hardware, including:

Stops (wall-type are preferred)

Kickplates on heavy traffic doors (classrooms, conference rooms, laboratories, etc.)
Thresholds, door bottoms, and weatherstrips on all exterior doors

Interior smoke seals (similar to Pemko 312, do not use adhesive application)
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e Finish

¢ BHMA 626 (US 26D), satin chrome plate, uncoated
e BHMA 630 (US 32D), satin stainless steel, uncoated

e Hardware Schedule
¢ Include a specific hardware group schedule, with group designations to be used on the drawings.
e Part 3 - Execution

e Coordinate with other trades (Division 6 and Division 9) location of backing required for surface applied
hardware.

e Make sure that installation is specifically described, here or in the appropriate Division 6 section.

e Require that all hardware including temporary test cylinders be installed, and all doors tested and adjusted for
proper operation, prior to Substantial Completion.

e All door closers shall be readjusted after the air balance is complete.

e Latches shall be centered in strikes. i.e. filing of strikes is strictly prohibited.

End of Section 08710
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DIVISION 08 - DOORS AND WINDOWS

Section 08720 - Automatic Door Operators

Introduction

The University of Arizona has determined that, based on it's experience with the performance and durability of the
products described in this Section, and based on the benefits of limiting the range of repair parts which must be

maintained in inventory, a proprietary specification is in the best interest of the University.

Require automatic door operators on at least one door leaf at each entrance intended or expected to be available
for general ingress/egress use. Automatic door operator locations will be approved by the University of Arizona.

Use sliding automatic door operators only with the specific permission of the Project Coordinator.

Do not use the following products:
Motion detectors
Pressure mats

Coordinate electrical requirements on the drawings.

Part 1 - General

e Require that the supplier(s) and installer(s) demonstrate 5 years of successful installations of similar systems.
Part 2 - Products

e Approved manufacturer and models are:

e Horton Series 7000 (medium duty) for interior doors, 3'-0” or smaller
e Horton Series 4000 (heavy duty) for exterior doors and interior doors greater than 3'-0”".

e Generally, specify the following features:

Electro-mechanical, swing operation

Sealed transmission

All metal gears

Interior, push side, surface, top jamb, mounting

Key controlled power shut-off

3-second "door stalled" safety feature

Automatic assist on manual operation

Remote battery operated radio frequency, square push plate control, wall mounted, 2 for each door
Power on/off switch accessible on surface of operator.

o Safety rails are required but need not necessarily be the door operator manufacturer's standard products.
Rails may be specified to harmonize with the overall building design.

Part 3 - Execution
e There are no unique University requirements in this Section.

End of Section 08720
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DIVISION 8 - DOORS AND WINDOWS

Section 08800 - Glazing

Introduction

Glass is a major maintenance problem for the University due to breakage from accidents and vandalism. The
Consultant is encouraged to use light sizes which are easily stocked by the University, and shall avoid the use of
tempered glass, Polycarbonate “Glass”, and unusual color or patterned glass.

Laminated safety glass shall be provided in all openings on the exterior and in all door lights or side lights on the
interior, and at all locations where a person might mistake a glass light for an opening. Provide where required by
Code.

Part 1 - General

¢ Manufacturer shall provide calculations for stress in glass for curtainwalls, high rise buildings, etc.
Calculations should relate to partial, full and seasonal shading effects.

Part 2 - Products

e Mirror glass shall be framed in stainless steel, and shall have backing sheet. Mirror size in restrooms shall be
18" x 36" unless approved otherwise by the Project Coordinator.

e Glass shall be float, insulated, laminated, or DSB where allowed. Where Code requires, glass may be wire
type.

e Thickness shall be %" except DSB may be 3/16” thick. Glass color shall be approved by the Project
Coordinator.

e Spandrel Glass that exceed 7,500 PSI surface tension shall not be specified.
e Part 3 - Execution
e Mirrors shall be set with theft-proof mounting.

e Set glass in frames without putty, using snap-in or applied stops. Provide bedding or gasket material to avoid
rattle and breakage and to make weather tight.

o Areaimmediately behind Spandrel glass shall be adequately vented.

End of Section 08800
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DIVISION 9 - FINISHES

Section 09000 - General Discussion

Introduction

Next to thermal and moisture protection, finishes are most critical to the projects’ appearance over the long term.
University facilities must have a useful life of forty to fifty years. Over this period of time there will be many
changes and alterations to the building. Many user groups will occupy the facility and many students will pass
through its doors. What the building will look like after a short or long period of time will be reflected in the
selection of finishes and the ease of maintenance that can be provided by University staff. Also important in the
appearance of the building will be the convenience and the availability of storage space for janitorial equipment
and access to convenient janitor closets. These closets should be well thought out in the initial design and not
become after thoughts randomly located. They should also not become the arbitrary repositories for
miscellaneous items that were not considered in early design stages (i.e.: water heaters, terminal boards, mail
cart storage, etc.).

e Excessively light or dark colored finishes should be avoided (especially black). Both are difficult to maintain.

e Ceramic tile should be applied to wall areas adjacent to drinking fountains or areas where water might splash
and cause staining or deterioration of wall surfaces.

e Carpet should of a pattern, color or texture which will provide for wear and soil hiding characteristics.
Buildings on the campus generally have the carpet cleaned annually. Funding for more frequent cleaning is
not available.

o Appropriate materials should be considered for high traffic areas and mats or grilles should be placed at
entries to facilities.

e Equally important are impervious floor covering materials at potentially wet areas such as toilet rooms, drinking
fountains and adjacent to sinks in work areas and even conference rooms where coffee may be served ( and
spilled).

e Smooth wall surfaces are to be avoided. Patches and blemishes will show.

e Protection of walls and corners shall be provided in areas where carts or other items might damage wall
surfaces. A wood base or chair rail may be appropriate in heavy duty areas.

e Marble is an absorbent material which stains easily and is difficult to clean. It should be applied to vertical
surfaces only.

e Shinny, mirror like surfaces should be avoided, especially where touching is possible. These surfaces require
additional maintenance and may not be maintained in the condition the designer intended.

e For flooring applications on concrete slabs on grade special precautions are typically necessary to alleviate
the concerns for vapor transmission. Refer to Section 03300.

e To alleviate flooring material concerns associated with moisture transmission and emission through concrete
slabs on grade the following preventive measures shall be prescribed.

e Anunder slab vapor barrier should be specified and detailed directly under the concrete slab and on top of
any subgrade or sand grading material to minimize moisture transmission through the slab. Vapor barrier
shall meet the requirements ASTM E-1745 Class “C”. Acceptable vapor barriers are “Stego Wrap” by
Stego Industries and “Moistop Plus” by Forfiber Building Products Systems.

e Alow water to cement ratio, low slump concrete should be specified for all interior slabs where flooring is
anticipated to minimize the amount of free water in the concrete. Sufficient time should be allowed with
the project to allow any free moisture to evaporate from the slab.

e Surface sealers such as “Para-Seal” by Parabond may be considered for re-flooring applications on
existing slabs.
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Common sense should prevail in the selection of materials and consideration give to the fact that the University is
a public facility used by thousands of people daily. Maintenance budgets are minimal and design elements which
create hardships will not be attended to. This challenge can still foster creative ideas to resolve the design
problem.

End of Section 09000
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DIVISION 9 - FINISHES
Section 09100 - Metal Support Systems
Introduction

This section refers to light gauge metal framing and should use a "performance specification". Do not specify
proprietary manufacturer's names or materials, and do not restrict vendors to a limited list.

In areas where partitions are subject to severe impact loads, and in situations where fixtures and appurtenances
are intended to be supported directly from partitions, require the installation of backing and/or blocking in the
partitions, according to the following criteria. Describe the locations for all backing and blocking on the drawings.
Considerations for blocking are as follows:

20 gauge metal backing where numerous light weight fixtures are intended to be supported directly from the
walls

3-1/2" blocking at the bottom of heavy duty partitions where resilient floors are scheduled to be installed (to
protect wall from floor cleaning equipment impacts)

6” high minimum wood blocking or 20 gauge metal at points of attachment for small fixtures, toilet accessories
and partitions, handrails, door stops, etc.

Coordinate this Section closely with Section 09200 Lath and Plaster and Section 09250 Gypsum Board.

Part 1 - General

e These standards shall be applicable unless the partition or wall is specifically designed otherwise.

Part 2 - Products

e Prescribe 4” or 6”7, 25 gauge minimum studs at 16" on center for simple partitions to a maximum height of 12’.

e Prescribe 4" or 6”7, 20 gauge minimum studs at 16" on center with intermediate bracing where wall height
exceeds 12’ or where heavy loads such as casework, bookshelves, etc. are to be supported from the wall.

Part 3 - Execution

e Require that all metal support systems attached to the structure (including floor tracks, ceiling tracks, and
perimeter wall studs) be installed using only drilled anchors. Powder driven fasteners are allowed if installed
properly. i.e., correct load and pin length.

e Specify neoprene gaskets under runner tracks and perimeter studs at acoustical-rated partitions. Floor
runner tracks (and some ceiling tracks) to be set in a bead of caulking.

e Specify framing intersections and special conditions as follows:

Three studs or floating stud at all corners

Double 20 gauge studs at door jambs, and extend studs from floor to structure above

Double studs both sides of expansion joints

Floating stud (slip track) at ceiling conditions where deflection is anticipated.

8” turn up of bottom plate at all door openings and 2 screws each side to jamb studs.

Double studs at openings to be screwed together.

Intermediate bracing located at mid-span when wall height exceeds 12'. For walls greater than 18’
intermediate bracing shall be placed at 6’ oc vertically.

e Specify blocking and attachment devices to be provided where shelves or casework are installed.
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e All walls enclosing plumbing waste or vent lines to be appropriately sized to accommodate plumbing lines
and/or 6” minimum in depth unless a chase is provided.

End of Section 09100
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DIVISION 9 - FINISHES

Section 09200 - Lath and Plaster

Introduction

Coordinate this Section closely with Section 09100 and other sections to which plaster and/or “stucco” may be
applied.

Lath and plaster installations shall be detailed on the drawings, to the extent not sufficiently established by industry
standards and to avoid misunderstandings. Pay particular attention to substrates, intersections, joints, expansion
and contraction.

Avoid integral color plaster due to inconsistencies of color mixing. Apply plaster in standard gray color and finish
with paint to seal and provide desired color.

Part 1 - General
e Lath and plaster work shall be in accordance with the recommendations of the following:

o “Portland Cement Plaster (Stucco) Manual” published by the Portland Cement Association

o “Specifications for Metal Lathing and Furring” published by the Metal Lath/Steel Framing Association, a
division of the NAAMM

o ‘“Plaster/Metal Framing Systems/Lath Manual” distributed by the Plastering Information Bureau of
California

e On major new projects, require a field constructed mock-up for verification of texture, assembly, and details.
The mockup shall be maintained at the job site until the end of the project.

e Generally, remodeled plastered areas shall be plaster board with plaster finish coats as required and new
plastered walls shall be the Imperial plaster board base with Imperial plaster finish.

Part 2 - Products

e Expanded metal lath shall be self-furring, 3.4 Ibs./sq. yd., diamond mesh, galvanized steel sheet for exterior
use and wet interior areas.

e Plaster on masonry shall be two coat type work and on wood or steel framing shall be three coat type work.
Mix design shall be verified before plastering operations begin and shall include alkaline resistant glass or
polypropylene fiber reinforcement strands.

e Plaster accessories shall be metal. Small-nose corner beads shall be fabricated of zinc alloy and have
expanded flanges of large mesh diamond lath for plaster embedment. Casing beads shall be square-edge

type.

e Expansion joints shall be one piece type in “M” shaped configuration, with expanded metal flanges, except 2-
piece type may be used where expansion exceeds the one piece capabilities.

Part 3 - Execution
e Provide for expansion in exterior and interior plaster installations. Locate expansion joints where

recommended by standards, but not more than ten feet on center nor defining panels greater than 100 square
feet. Re-entrant corners shall have expansion joints provided.

2 Pages 09200-1 05/97



The University of Arizona
Manual of Design and Specification Standards

e Moist cure Portland cement plaster in accordance with the requirement of ASTM C926, including “Annex A2
Design Considerations”

End of Section 09200
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DIVISION 9 - FINISHES

Section 09250 - Gypsum Board

Introduction

This is a section where the consultant should use a "performance specification”. Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

Do not specify gypsum board for exterior finish applications. Specify Portland cement glass mesh board or lath
and plaster for soffits.

Describe locations for all expansion joints in gypsum board walls and ceilings on the drawings.
Coordinate this Section closely with Section 09100 Metal Support Systems.
Part 1 - General
o |dentify as reference standard the criteria of the following organizations:
e The Gypsum Association
e The United States Gypsum Company (the non-proprietary aspects of the Gypsum Construction

Handbook)

e Do not interrupt gypsum board at fire resistant partitions for blocking, ceramic tile backer boards, or other
construction.

Part 2 - Products

e Require use of 5/8" gypsum board panels throughout. Allow use of 1/2" panels only in concealed conditions
such as pipe chases and air plenums (subject to fire-resistant requirements).

o Specifically call for use of fire-resistant, moisture-resistant, and combination fire-and moisture-resistant
panels, where required.

e Require use of maximum practicable panel lengths to reduce number of joints.
e Specify only metal trim, joints, and accessories, designed for mechanical attachment.
Part 3 - Execution

e Specify only screw attachment for gypsum panels to both wood and metal framing, and for all trim, joints, and
accessories.

e Require that vertical joints be staggered 1/2 panel.

e Require that gypsum panels be installed continuous over openings, and extend at least 1 full stud beyond the
opening edge.

e Specify "floating stud" and "floating corner" installation techniques.

o Specifically describe requirements for installation and spacing of expansion joints in walls and ceilings.

2 Pages 09250-1 05/97



The University of Arizona
Manual of Design and Specification Standards

e Specify finish textures for interior spaces as follows:

o Light skip trowel to match the Owner's sample in new areas such as offices, corridors, classrooms,
conference rooms, libraries, etc.

e Light stipple in wet or sanitary areas

e Smooth finish, if necessary, shall be specified in Section 09200 - Lath and Plastering

e Match existing surface textures in areas where existing walls are retained

End of Section 09250
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DIVISION 9 - FINISHES

Section 09330 - Tile

Introduction

Tile work shall be designed and specified in accordance with the current edition of the “Handbook for Ceramic Tile
Installation” of the Tile Council of America” (TCA). Indicate extent and any patterns of tile work on the drawings.
Provide details for setting beds and joints. Generally tile shall not be installed with organic adhesive on “green
board”. Provide details for setting beds, expansion and control joints, waterproofing, and drain seals.

Retrofit of existing showers in Residence Life facilities as well as new installations which provide handicapped
access to showers shall be carefully studied and floor slopes, floor drain locations and waterproofing shall be
carefully analyzed and detailed.

Preferred tile sizes for toilet room floors are 1” x 1" or 2" x 2" maximum size only, unglazed for slip resistance.
Part 1 - General

o When patching tile in existing areas, develop a pattern rather than merely replacing required tile.

o Dark mortar colors are preferred.

Part 2 - Products

e Products shall comply with ANSI Standard A137.1, “American Standard Specifications for Ceramic Tile”. Tile
shall be “Standard Grade”.

e Do not mix manufacturers. It is preferred that all tile for a project be from one manufacturer.

e Unglazed ceramic mosaic tile shall be porcelain type, plain face with eased edge, factory mounted, %" thick
nom.

e Glazed wall tile shall be bright or matte face, 5/16” thick, flat plain face with cushion edge.

e Unglazed quarry tile for floors shall be 3/8” to %2” thick, matte finish, flat face, cushion edge. Non-slip surface
is required in wet areas such as kitchens, showers, locker rooms, and exterior areas where rain may mix with
dust and make a slick surface.

e Trim units shall match characteristics of field tile. Bases shall be straight type; edges shall be bullnose.

e Setting materials, grouts and sealants shall be appropriate for the installation method.

Part 3 - Execution

Installation shall be in accordance with Tile Council of America Standards (TCA).

e Specify the setting method for each type tile and location by reference to TCA standards. Generally all tile
installations shall be thin set except shower floors where mud set shall be used.

e Coordinate and detail expansion joints with building details.

e Where not supplied on a backing material, tile shall be places with metal grid template. Do not use spacer
buttons on tile edges. Tile joints shall be 1/8” in width.

¢ Joint between floor and wall tile shall be caulked with urethane, not grouted.
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¢ Grout shall be sealed by Contractor and surface protected until acceptance.

e Provide a maintenance materials list. Extra stock consisting of one (1) box of each color and type of tile used
in the project shall be provided.

End of Section 09330
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DIVISION 9 - FINISHES

Section 09500 - Acoustical Treatment

Introduction

The selection and specification of acoustic ceiling systems should be based on a careful analysis of functional,
aesthetic, and cost criteria. Fire resistance, sound absorption, noise reduction, durability, and appearance
considerations will combine to narrow selection choices to a range of a few acceptable alternatives, so that cost
may serve as a final determinant to list of two or three acceptable products for bid.

Ideally the specification should be performance-based, but it is in the University’s best interest in acoustical
ceilings to inform bidders through semi-proprietary specifications which describe essential characteristics and
name a selection of 3 or more products by different manufacturers which the Consultant has determined meet the
functional and aesthetic requirements.

Acoustic ceiling material specifications should list required type, form, pattern, noise reduction coefficient or
articulation class, ceiling sound transmission class, light reduction coefficient, flame spread, fire resistance
classification, and sanitation. On projects with unique requirements, such as performing theater or auditorium, a
special acoustic consultant should be considered to advise the Consultant in the design of the space as well as the
acoustic materials of the spaces.

Part 1 - General

e Ceilings in general areas (offices, corridors, public spaces) should generally be 2’ x 4’ square-edged lay-in
panels.

e Ceilings utilizing a 2 X 2 grid and/or regular tile may also be considered if approved by the Project Manager.
e Entry lobbies and conference rooms may use tile and grids with more design oriented features.
Part 2 - Products

e Technical characteristics shall generally comply with the following

e Color/Light Reflectance White/LR not less than 0.75
¢ Noise Reduction Coefficient NRC not less than 0.70
e Ceiling Attenuation Class CAC not less than 35

e Grid shall be heavy duty or intermediate
Part 3 - Execution
e Grid

Tie tracks and grid tightly to allow easy tile removal.

Wires shall not be kinked and tails shall be cut

Do not hang from non structural elements.

Seismic bracing is not required.

Powder driven fasteners are allowed if installed correctly, i.e., proper load and pin length. Otherwise drilled
anchors shall be used.

e Provide separate wires for hanging light fixtures.

¢ Dimension cuts and borders. Control the grid layout with dimensions, do not rely on a “balanced” layout.
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e Trapezes shall be installed where interference’s are encountered during the installation

e Remodel or renovation projects may require that the existing grid be painted. Do not paint the existing tile and
reuse it. Provide new tile.

e Provide a detailed materials list with manufacturers name, lot number, stock number, name, color, etc. An
extra stock of material shall be provided.

End of Section 09500
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DIVISION 9 - FINISHES

Section 09650 - Resilient Flooring

Introduction

Carefully consider the areas for installation of resilient flooring. In addition to corridors, toilet rooms, elevators,
classrooms, laboratories and the like, resilient flooring should be provided in work rooms, lounges, lunch rooms
and areas adjacent to counter top sinks where food, beverages and the like could be spilled and soil other floor
covering materials. Also consider areas in conference rooms where coffee might be served (and spilled).

Part 1 - General

e There are no unique University requirements.

Part 2 - Products

o Wall base shall be rubber cove type, 4" high. Outside corners shall be premolded.

e Flooring products

e Flame Spread Less than 75 (ASTM E84)
e Smoke Developed Less than 450 (ASTM E84)
e Smoke Density Less than 450 (ASTM E84)

e Vinyl Composition Tile - FF SS-T-312, 12" x 12" x 1/8", composition 1, asbestos free.

e Sheet Vinyl - FS L-F-475, Type I, Grade A, 125 psi minimum static load limit, 0.080" thick min., 6’-0” wide,
filled, without backing.

o Adhesive - Recommended by the flooring manufacturer and asbestos free.
Part 3 - Execution

e Provide 6” high integral cove base on sheet vinyl floors, with metal trim and corner shoes in laboratories and
where wash downs occur. All other areas shall have standard cove rubber base.

¢ Floors shall be cleaned, stripped and waxed by the Contractor. Products shall be compatible with U of A
custodial products. Protect until acceptance.

e Provide a detailed materials list. Provide an extra stock of materials.

End of Section 09650
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DIVISION 9 - FINISHES

Section 09680 - Carpet

Introduction

This is a section where the consultant should use a "performance specification”. Do not specify proprietary
manufacturer's names or materials, and do not restrict vendors to a limited list.

In general, carpet shall be a direct glue down type installation. In certain limited and special cases (for example
offices of senior academic or administrative officials requiring an "executive" environment), and only with specific
permission from the Project Manager, a stretched over pad type installation may be used.

Limit use of carpet tiles to areas where shifting the squares to compensate for high traffic or frequent stains will be
beneficial, and to access floor installations. In all cases, obtain specific permission from the Project Manager
prior to use of carpet tiles.

Selection of carpet materials (and pads where used) must adhere to all pertinent ADA requirements.

Selection of carpet materials (and pads where used) should address the traffic characteristics, likelihood and
types of potential staining agents, and required longevity of the installation. Do not specify carpeting in
classrooms.

When selecting carpet materials, consider that the carpet will be cleaned only annually. Specify materials
choices to those which provide substantial wear and soil hiding characteristics. Also consider that regular
vacuuming will be accomplished with heavy duty equipment. Delicate carpet requiring special attention will not
prove durable.

Limit color choices to those which will provide substantial wear and soil hiding characteristics. Restrict solid color
carpet to accent areas. Do not use light colors.

Where carpet is being installed directly over asbestos-containing resilient flooring ("encapsulation™), specify a
releasable installation, using "peel-and-stick" materials or special adhesives.

Do not specify carpeted floor finishes in wet locations such as toilet rooms, locker rooms, wet laboratories, and
other similar spaces. This includes small areas within larger spaces such as around coffee bars, drinking
fountains, entry vestibules, etc.

Include carpet type, color and pattern selections, and any special layout provisions (borders, etc.) in the
construction documents.

Coordinate requirements for resilient base and accessories with Section 09650.
Part 1 - General

e Require that manufacturer(s) and installer(s) demonstrate at least 5 years successful performance with
similar installations.

e Require submission of manufacturer's technical literature, test reports, VOC content, and flame spread
characteristics.

e Require submission of a seaming diagram, drawn to scale, clearly indicating all special features of each
space required to receive a carpeted finish, and the planned seaming pattern.
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e Require submission of manufacturers complete range of available colors for selection and verification
purposes.

¢ Require submission of an "as-built" color and material schedule for each carpet installed, with the closeout
documents, including:

Descriptive location

Manufacturer

Carpet type (name and number)

Color, style and pattern (hame and number)
Manufacturer's recommended cleaning procedures
Warranty provisions

e Require delivery to the Owner of maintenance stock, a minimum of 9 square yards or 3% of the total
whichever is larger, with no individual piece smaller than 3'-0" and 9 square yards, for each type and color of
carpet in the project.

e Specify special warranty provisions as follows:

20 years, non-prorated

No more than 10% loss of pile by weight

No loss of static protection

No delamination of backing

No fiber ravelling at edges or seams

No zippering

No loss of tuft bind

Chair pads must not be required to maintain the warranty

Warranties must be from the carpet manufacturer, and must be offered as the manufacturer's warranty

Part 2 - Products

e Specify carpet, pad (where required), adhesive, and seaming materials, which meet the University of
Washington protocol for volatile organic compounds (voc), with the minimum possible content of voc, and in
no case with a total voc content in excess of 0.50 mg per cubic meter.

e Specify carpet complying with these general criteria:

Flame spread - class |

Smoke density - less than 450

Static resistance - minimum of 3.0 kv
Tuft bind - minimum 20 |bs

o High Traffic Areas (libraries, conference rooms, corridors, etc.)

Carpet fiber - type 6.6 cationic polymer nylon, 4 ply, hollow bcf filament, solution dyed
Construction - tufted

Texture - level loop

Density - 5,000 to 7,000

Face weight - 25 ounces per square yard minimum

Primary backing - woven polypropylene

Secondary backing - woven polypropylene

Backing laminator - hot melt vinyl resin or latex

Width - 12 ft.

e General Use Areas (offices, etc.):
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Carpet fiber - type 6.6 cationic polymer nylon, 4 ply, hollow bcf filament, solution dyed
Construction - tufted

Texture - level loop

Density - 4,200 to 7,000

Face weight - 20 ounces per square yard minimum

Backing - unitary or action back

Width - 12 ft.

e Hospital / Medical Facilities:

Carpet fiber - type 6.6 cationic polymer nylon, 4 ply, hollow bcf filament, solution dyed
Construction - tufted

Texture - level loop

Density - 5,000 to 7,000

Face weight - 25 ounces per square yard minimum

Primary backing - 100% vinyl

Secondary backing - 3/16" closed cell vinyl cushion

Width - 6 ft.

e Residential Facilities:

e Because of the variety of facilities (new, renovated, need for allergy free, long term and short term) that
Residence Life deals with, the Consultant shall discuss with the User the appropriate type of material to
be specified for the specific project.

e Stretched Over Pad:

Carpet fiber - type 6.6 cationic polymer nylon, 4 ply, hollow bcf filament, solution dyed
Construction - woven

Texture - cut pile

Density - 5,000 to 7,000

Face weight - 25 ounces per square yard minimum

Width - 12 ft.

e Specify that adhesives and seam sealers must be furnished by or approved by the carpet manufacturer.
Part 3 - Execution
e Require floor leveling, for both new and renovation projects, in this Section.

e Require that installation be accomplished in accordance with manufacturer's recommendations, including
seam gluing.

¢ Include requirements for pattern matching, color matching, and running the pile in the direction of anticipated
traffic.

o Describe requirements protecting installed carpet until Substantial Completion in this Section.

End of Section 09680
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DIVISION 09 - FINISHES
Section 09900 - Painting
Introduction

This Section applies to exterior and interior areas or surfaces which are intended to receive a final painted finish.
Final painted finishes serve two primary purposes:

Provide a satisfactory protective coating for the surface

Provide an aesthetically pleasing finish

When contemplating a painted finish for a particular surface, consider that the surface must be realistically
accessible for maintenance and repainting in the future.

Develop separate Sections for special coatings and finishes which are not traditionally considered "painted
finishes", such as gymnasium floor finishes, corrosion resistant finishes, concrete floor sealers, concrete and
masonry wall sealers, tennis court surfacing, etc.

Include a paint or finish schedule, listing colors, locations, and types of materials, on the drawings.
Part 1 - General
e Do not specify painting for:

o Prefinished items (e.g. toilet partitions, acoustical materials, light fixtures, finished
mechanical/electrical/plumbing equipment in concealed areas, etc.)

e Finished material surfaces (e.g. anodized aluminum, stainless steel, chromium plate, copper, plated

hardware, rubber, etc.)

Concealed surfaces

Operating parts

Identification labels

Concrete steps, ramps, and sidewalks

¢ |dentify the Painting and Decorating Contractor's of America (PDCA) Technical Manual as a reference
standard.

e Require submission of manufacturer's technical information, label analysis, application instructions, and
Material Safety Data Sheets (MSDS), for each material proposed for use. Include cross reference to the
specific finish system(s) and substrate(s).

e Where precise color requirements are involved, specify a three-step color selection and approval process,
including:

e Selection from manufacturer's color chips
e Verification from 12"x12" draw down cards
e Final confirmation from actual samples in the field

o Field samples shall encompass at least 100 square feet, be applied on the actual substrate, utilize the entire
finish system, and produce the required sheen, color, and texture under (simulated) final lighting conditions.

e When epoxy or lacquer materials are specified, include a requirement for providing positive ventilation of the

spaces, and a requirement that the application be made after 5:00 p.m. on Friday (to allow odors to dissipate
over the weekend).
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e Require submission of an "as-built" color and material schedule for each substrate and finish system with the
project closeout documents, including:

Descriptive location (room number, etc.)

Manufacturer

Paint type (hame and number)

Color (name and number)

Part 2 - Products

e Pre-approved paint manufacturers are: ICI Paint Stores, Dunn Edwards Corp., Frazee/Deer-O, Sherwin-
Williams Paint Co., and Pioneer Paint

e Pre-approved stain manufacturers are: ICI Paint Stores, Dunn Edwards Corp., Frazee/Deer-O, Olympic
(exterior use only), Sherwin-Williams Paint Co., and Pioneer Paint.

e Specify only manufacturer's first quality top-of-the-line 100% acrylic products, as described in the PDCA
manual. Top-of-the- line products for approved manufacturers are:

e |Cl Paint Stores

e Interior: #7500 Sintec High-Gloss Industrial Enamel, #5G45-11 Sinco Speed Semi-Gloss Enamel,
#1698 Sinco Gloss Acrylic High-Gloss Enamel, #3000 Aqual Suede Low Sheen (Water based)
Enamel, #UH4100 Glidden Ultra Eggshell

e Exterior: #4800 Aqua Sash Acrylic Semi-Gloss Enamel, #1300 Stucco-Life Acrylic Flat, #DS 8700
Decrashield Acrylic Flat, #DS 8900 Decrashield Acrylic Semi-Gloss

e McCloskey Exterior Satin Spar Varnish

e DuPont Dp76P Acrylic Epoxy (water based)

e DeVoe True Glaze Epoxy (water based)

e Dunn-Edwards Corporation

e Interior: W 440 Eggshell 100% Acrylic Interior Enamel, 9-Line Semi-Gloss Alkyd Synthetic
Interior/Exterior Enamel, 10-Line Gloss Alkyd Synthetic Interior/Exterior Enamel, W 901 Semi-Gloss
100% Acrylic Interior/Exterior Enamel, W 450 Semi-Gloss 100% Acrylic Interior Enamel, V 199 Alkyd
Semi-Gloss Varnish

e Exterior: (In addition to those listed under interior) W 701 Flat 100% Acrylic Exterior Masonry Finish

e Frazee Paint Co.

e Interior: Lo-Glo Interior Acrylic Eggshell Enamel, Satin-Glide Il Interior/Exterior Semi-Gloss Acrylic
Enamel, Mirraglide Interior/Exterior Lo-Sheen Semi-Gloss and Gloss Acrylic Enamel,

e Exterior: (In addition to those listed under interior) Dura-Tec Exterior 100% Acrylic Flat, Royal
Supreme Exterior 100% Acrylic Lo-Lustre.

e Alkyds: Aro-Plate Il Synthetic Alkyd Gloss and Semi-Gloss Quick Drying, Aro-Guard water reducible
2 component Gloss Epoxy

¢ Varnishes: McCloskey Brands - Heirloom Satin & Gloss, Man-O-War Polyurethane Satin & Gloss
Varnish, Man-O-War Exterior Spar Varnish Satin & Gloss.

e Sherwin Williams:
e Interior: ProMar 200 Latex Eg-shel Enamel B20W201, ProMar 200 Latex Semi-Gloss Enamel
B31W201, ProMar 200 Latex Gloss Enamel B21W201

e Exterior: Gloss Alkyd - Industrial Enamel B54 Series, ProMar 200 Alkyd Semi-Gloss, A100 Exterior
Acrylic Gloss A8 Series, A100 Exterior Acrylic Flat A6 Series
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e Epoxy: Water-Based Catalyzed Eposy B70 Series Gloss and Semi-Gloss.
e Varnish: Oil Based Satin Varnish A66F90

e Specify only materials which comply with all VOC regulations promulgated by the Environmental Protection
Agency.

e Specify colors from manufacturer's complete standard range (the "fan deck”). Do not custom match paint
colors to other materials. Limit the use of deep tint base colors to interior wood and metal trim only.

e Specify a minimum of 2 color coats on all new and existing surfaces.

e Specify complete paint systems (primers and finish coats) for each substrate and finish.

e Specify only primers which are specifically intended for each substrate.

e Interior gypsum board walls and ceilings: 100% acrylic low sheen enamel (25% - 35% gloss level, egg shell)

Classrooms

Offices

Corridors

Stairs

Dry laboratories

Janitor closets

Storage rooms
Equipment rooms

All other high use areas

e Interior gypsum board walls and ceilings: Water-based epoxy semi-gloss enamel (50% - 60% gloss level).

Wet laboratories (walls only)

Animal care areas

Certain medical care areas

Shower rooms

All other areas exposed to substantial moisture

e Toilet room gypsum board walls and ceilings: 100% acrylic semi-gloss enamel (50% - 60% gloss level). Use
"pearl white" only.

e Interior metal doors, frames, and trim: 100% alkyd semi-gloss enamel (50% - 60% gloss level).
e Do not use latex finishes on interior metal trim
e Repainting existing metal surfaces: 100% alkyd rust-inhibitive gloss enamel (80% minimum gloss level).

e Toilet partitions (choose color from the manufacturer's standard range)
e Elevator cars ("pearl white" only)

o Interior transparent finish wood doors, millwork, and trim: 100% alkyd satin varnish.
e Stain wood only when matching existing stained materials
e Specify same finish for interior and exterior surfaces of millwork

e Specify acid-resistant finishes for laboratory millwork

e Galvanized metal.
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Prepare with a commercial galvanized metal preparation (i.e., Galva-wash); do not use vinegar
Interior: 100% alkyd enamel, with gloss matching adjacent surfaces
Exterior: 100% acrylic enamel, with gloss matching adjacent surfaces.

e Exterior paintable surfaces: (semi-gloss enamel shall have 50% - 60% gloss level).

Part 3 -

Masonry: 100% Acrylic Flat

Stucco: 100% Acrylic Flat

Wood: 100% Acrylic Semi-Gloss

Metal doors, frames, pipes, and other trim: 100% Acrylic Semi-Gloss
All other exterior surfaces to be painted: 100% Acrylic Semi-Gloss
Do not use alkyd finishes on exterior surfaces

Execution

e Specify required protection of adjacent surfaces, and removal/replacement of appurtenances.

e Require that product data and MSDS for each material being used are available on the site.

e Specify priming, painting, and finishing of all painted surfaces, covering in detail:

Required surface preparation (for all new and existing surfaces)
Application techniques

Drying times

Sanding

Recoating

Minimum number of coats

e Make reference and specify the techniques found in the PDCA manual for a "type 1 standard job".

¢ Include a requirement that each primer and finish coat be inspected through the University’s inspection
process prior to application of the succeeding coat, and that the color of each coat be slightly varied.

End of Section 09900
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DIVISION 9 - FINISHES

Section 09950 - Wall Coverings

Introduction

The use of wall coverings is not standard in University work and should be reviewed with the Project Coordinator.
They shall not be used as a wainscot and should only be considered for aesthetic reasons in special purpose
areas such as executive offices, conference rooms and lobby areas not subject to abuse. Papers, foils and flocks
are not permitted.

Part 1 - General

e Tackable materials should be considered

e Cross reference this section with Corner guards, if used.

Part 2 - Products

e Vinyl materials shall be minimum 54 oz.

¢ Oil base primer or enamel undercoater shall be used to “size” the wall surface.

e Adhesive shall be manufactured or approved by the covering manufacturer.

Part 3 - Execution

e Install covering over abandoned outlet boxes. Fill openings if permanent.

e Only vertical joints are permitted.

e Doublecut joints with a straight edge.

e Pattern match, if critical, shall be mentioned in the specification and if necessary to rotate alternate sheets so
same edge abuts same edge of roll, it should be so specified. to avoid gradations in match at seams.

¢ Manufacturers data sheets shall be provided and a minimum of 9 square yards of each color and type of wall

covering used in the project shall be provided as extra stock.

End of Section 09950

1 Page 09950-1 05/97



The University of Arizona
Manual of Design and Specification Standards

DIVISION 10 - SPECIALTIES
Section 10000 - General Discussion
Introduction

The products specified in Division 10 are the pieces and parts that make up the finishing touches of a project. In
many cases they make the room or spaces functional. High quality, serviceability, maintainability and extended
product life are the needs upon which this Section is developed. In some cases qualitative standards are cited for
an item(s) and in others, specific product names and manufacturers are cited. When the product or item is cited
by name, it is the intention that the namel/item(s) be incorporated into the project. In such cases the University
maintain “in-house” expertise, parts and maintenance stock to service the item. Further, it is in the best interest of
the University to have consistency if only from the standpoint of the sheer logistics of maintaining and supplying
its many buildings.

The consultant should select from the range of products and review and coordinate with the Project Manager and
Users to determine any special requirements or features for the project.

Chalkboards, Markerboards, and Tackboards
These items, as specified, conform to the University Classroom Design Standards. They are fairly standard and
should be specified, sized, selected and customized based on User need and preferences.

Toilet Partitions

Metal toilet partitions are the product of choice for the University. These have proven to be the most vandal
resistant, repairable and serviceable of all the products now in use on campus. However there are other
applications where metal is ill-advised and may be subject to wet or corrosive conditions in excess of normal
conditions such as locker rooms and pool areas. In such conditions solid plastic panel partition systems will be
acceptable. Plastic laminate clad wood or particleboard shall not be specified or used.

Corner Guards

Corner guards are a practical solution to a major problem in high use public areas and corridors, in particular
where cart and rolling traffic is present. The selected product should be carefully considered and attention to
detailing at the tops (where a radius may meet a ceiling grid) and bottoms (where base materials may wrap or
butt). Termination of wall coverings at corner guards should also be studied and detailed. Color of materials
must also be considered for match or contrast with adjacent surfaces.

Sighage and Graphics

Example of comprehensive sighage package is incorporated into the Section. Room names and numbers as they
appear on the drawings may not be the same as that used by the University for identification. This should be
verified prior to submittal of shop drawings. A schedule showing all of the signs required, as well as the type
together with location plan must be included. This comprehensive signage package must be included regardless
of who provides the signage, be it the University or an outside vendor.

Letters and Plagues

Location of letters and building name shall be coordinated with the Project Manager. Recently, building
identification has been accomplished with free standing signage. If letters are provided, size shall be at least 8.
Style of letters shall be reviewed by Project Manager.

Directories and Bulletin Boards

Design should compliment the building. Size and location of directory and bulletin board should be coordinated
with the User and the Project Manager. Adequate sizes shall be established to allow for building growth and
sufficient sets of letters shall be provided with the units. Size of letters and tactile marking to comply with ADA
requirements shall be considered by the Consultant. Units must be of vandal proof construction.
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Fire Protection Devices

Fire extinguishers will be provided and installed as a part of the construction contract. Type shall be selected as
appropriate for the class of equipment being served. Locations shall be shown on the drawings and coordinated
with the University’s Risk Management department.

Toilet Accessories
Occasionally requirements will vary depending upon whether the project is located on the Main Campus, AHSC,
or within a Residence Life Facility. Verify with Project Manager of specifics.

End of Section 10000
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DIVISION 10 - SPECIALTIES
Section 10100 - Chalkboards, Markerboards and Tackboards

These items should conform to the University Classroom Design Standards. The products are fairly standard and
should be specified, sized, selected and/or customized based on the User’s needs and preferences with the
concurrence of the University Teaching Center.

Part 1 - General

e Markerboards are preferred over chalkboards primarily because of the problems associated with chalk dust.
The University is gradually migrating in this direction but there may be instances where chalkboards are
more desirable. Chalkboards should be avoided when an appreciable amount of computer and audio visual
equipment is used in the area.

e Locations, mounting heights and sizes should be clearly shown on the drawings and elevations.
Part 2 - Products

e Chalkboards and markerboards (whether fixed or moveable) shall be of 3-ply construction consisting of a
face sheet, core material and backing.

e Face sheet shall be one piece 24 gauge porcelain enamel steel skin (magnetic) with appropriate
fused surface for either chalkboards or dry erase markerboards. Surface for chalkboards shall be
similar to “Vitracite” by Claridge with matte finish, color: Black only. Surface for markerboards shall
be similar to “LCS” by Claridge with high gloss finish intended for use with liquid felt-tipped markers,
color: White or Light Gray.

e Core for fixed units shall be minimum 3/8” particle board or Duracore. Core for moveable units shall
be minimum 3/8” heavy kraft paper honeycomb.

e Backing for fixed units shall be aluminum foil. Backing for moveable units shall be 26 gauge
galvanized steel sheet.

e Accessories (fixed boards): Provide continuous extruded aluminum chalktray at bottom of board.
Provide cork tack strip along top of board with sliding map clips every twelve inches.

¢ Aluminum frame and accessories shall be clear anodized aluminum finish.

e Moveable units should be manually operated, vertical sliding, multiple 2 or 3 tack, counterbalanced with
shielded ball bearing pulleys and aircraft cable supporting wires. Horizontal sliding units should be avoided.
Operation should be easy and quiet with no rattling of panel within the track. Provide units with integral
continuous chalktray. Motorized vertical units may be considered depending on the application with the
approval of FM.

e Vertical sliding units may either be surface mounted or floor mounted with a kick panel. In either case the
back fixed surface should be utilized as a similar writing surface or a projection surface. Bare walls behind
the vertical sliding units should be avoided. Kick panel surface should be specified to compliment the
adjacent finishes.

e Any individual unit should not be larger than 16 feet long.
e Tackboards should be natural cork product combined with linseed oil laminated on a burlap backing with
natural pigments that go through to the backing. Preferred color is tan. Product shall be self healing, soil

resistant, washable, have a low light reflectance and not contain any toxins or harmful emissions. Minimum
thickness of cork should be %". Boards may be additionally mounted on hardboard backing for rigidity.
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Part 3 - Execution

o If a projection surface is intended behind vertical sliding units, care must be exercised to insure that the height
of the markerboard are sufficient to serve this purpose. A general rule is that the top of the screen surface
should be no less than the centerline of the projector lens.

e Provide the maximum manufacturer's available guarantee.

End of Section 10100
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DIVISION 10 - SPECIALTIES
Section 10155 — Solid Plastic Toilet Compartments
Introduction

Toilet compartments are subject to considerable use, damage and vandalism. Consequently they need to be
given attention to insure that they will withstand this abuse and not present a maintenance burden.

Wood and wood laminate partitions are not to be used.
Part 1 - General

e Toilet compartments are subject to vandalism and therefore must be adequately braced and constructed of
material that is not easily defaced or deformed.

Part 2 - Products

e Toilet partitions, compartments, doors and screens should be constructed of standard fabricated high density
polyethylene or solid phenolic panels. Customized shapes and configurations should be avoided.

e Partition supports and pilasters should at least be specified for floor and wall attachment. Additionally attach
to ceiling bracing if possible. Partitions which are attached only to the ceiling and walls must be avoided.
Provide anti-grip type overhead braces over door openings.

e Pilaster shoes and caps should be attached with manufactured clips.

e All fasteners and assembly screws shall be tamper proof. Partitions shall be attached to the wall with no less
than three brackets. Brackets shall be secured with no less than two fasteners.

e All hardware shall be heavy duty institutional type. Door hinges shall be adjustable self closing.

e Doors on HC stalls shall be out-swinging. Doors on regular stalls shall be in-swinging. Provide pulls on both
sides of out-swinging doors to handicap stalls.

e Screens shall be attached with wall brackets and a front supporting post secured to the floor to provide
additional resistance from lateral impact.

Part 3 - Execution
e Adjust hinges so that both in-swinging and HC out-swinging doors remain open at a 30 degree angle when

unlatched. All partitions, compartments and doors shall be installed so all edges are plumb, level and
parallel. Protect during construction and clean prior to acceptance.

End of Section 10155

1 Page 10155-1 03/02



The University of Arizona
Manual of Design and Specification Standards

DIVISION 10 - SPECIALTIES

Section 10160 - Toilet Compartments

Introduction

Toilet compartments are subject to considerable use, damage and vandalism. Consequently they need to be
given considerable attention to insure that they will withstand this abuse and not present a constant maintenance
burden.

Wood and wood laminate partitions are not to be used.

Part 1 - General

e Toilet compartments are subject to vandalism and therefore must be adequately braced and constructed of
material that is not easily defaced or deformed.

Part 2 - Products

e Toilet partitions, compartments, doors and screens should be constructed of standard fabricated hollow
metal, high density polyethylene or solid phenolic panels. Customized shapes and configurations should be
avoided.

e Metal panels are best fabricated from heavy gauge brushed stainless steel as it the most resistant to defacing
and easiest to clean and maintain. Painted or enameled metal panels are discouraged as they are easily
defaced.

e Partition supports and pilasters should at least be specified for floor and wall attachment. Additionally attach
to ceiling bracing if possible. Partitions which are attached only to the ceiling and walls must be avoided.
Provide anti-grip type overhead braces over door openings.

e Pilaster shoes and caps should be attached with manufactured clips.

e All fasteners and assembly screws shall be tamper proof. Partitions shall be attached to wall with no less
than three brackets. Brackets shall be secured with no less than two fasteners.

e All hardware shall be heavy duty institutional type. Door hinges shall be adjustable self closing.

e Doors on HC stalls shall be out-swinging. Doors on regular stalls shall be in-swinging. Provide pulls on both
sides of out-swinging doors to handicap stalls.

e Screens shall be attached with wall brackets and a front supporting post secured to the floor to provide
additional resistance from lateral impact.

Part 3 - Execution
e Adjust hinges so that both in-swinging and HC out-swinging doors remain open at a 30 degree angle when

unlatched. All partitions, compartments and doors shall be installed so all edges are plumb, level and
parallel. Protect during construction and clean prior to acceptance.

End of Section 10160
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DIVISION 10 - SPECIALTIES

Section 10260 - Wall and Corner Guards

Introduction

Corner guards are a practical solution to a major problem in high use public areas and corridors. The selected
design should be carefully considered and attention to detailing at the top (where a radius may meet a ceiling
grid) and bottom (where base materials may wrap or butt) must be studied. Corner guards should never
terminate part way up a wall. Termination of wall coverings at corner guards should also be studied and detailed.
Part 1 - General

e Color of materials must be considered for match or contrast with adjacent surfaces.

Part 2 - Products

e Generally a heavy gauge brushed stainless steel corner guard with rounded corners is preferred.

e Heavy duty textured snap-in PVC materials on an aluminum retainer may be considered where color or a

flush appearance is important.

Part 3 - Execution
e Manufacturers installation literature shall be followed with sufficient backup provided for support.

e Care shall be taken not to void fire ratings of walls.

End of Section 10260
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DIVISION 10 - SPECIALTIES
Section 10410 - Directories and Bulletin Boards
Introduction

Design should compliment the building. Size and location of directory and bulletin boards should be coordinated
with the User and the Project Manager.

Adequate sizes shall be established to allow for building growth and sufficient sets of letters shall be provided
with the units. Size of letters and tactile marking to comply with ADA requirements shall be considered.

Part 1 - General

e Units shall be vandal proof construction

Part 2 - Products

e There are no unique University requirements.
Part 3 - Execution

¢ Mounting shall be concealed and vandal proof.

End of Section 10410
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DIVISION 10 - SPECIALTIES
Section 10420 - Dedication Plaque
Introduction

A cast metal dedication plaque is required by Board of Regent policy on all projects in which the construction cost
exceeds $1.0 million.

The dedication plaque shall be furnished and installed as part of the construction project.
Part 1 - General

e Plaque shall be identified on the drawings and located near the building entrance, just inside or outside of the
main entry doors. For building additions, the location of the new plaque shall not conflict with or replace the
location of the existing plaque(s).

e University of Arizona DSS Detail 10420-D1 shall be used to provide a dimensioned elevation view and details
of the plaque in the project specification. No deviations from this standard will be allowed for new buildings.
For building additions endeavor to match the details of the existing original plaque(s).

e Text for plague shall be furnished by the University and adhere to the following traditions:

e The date of erection shall be the year in which the construction effort was complete.

e The names of the Governor, members of the Board of Regents and President of the University are those
that held office at the time the construction contract was awarded.

e The above information as well as the name of the building shall be verified in writing with the University of
Arizona President’s Office.

e The names of the Architect, Contractor and Construction Manager (if applicable) shall be the same as that
contained in their respective contracts and limited to one line each.

o Exact text for plaque will typically not be available at the time the project is bid. Consequently, for bidding
purposes, only an example of the text can be provided or an allowance of 400 letters established. Exact
text shall be confirmed as part of the shop drawing review process.

¢ Required submittals from the manufacturer shall include technical product data, detailed shop drawings and a
final full size rubbing of the mold prior to casting. Shop drawing submittal shall include an accurate scaled
drawing of the plaque showing complete layout and size of text as well as large scale details of letters, border
style and anchoring method.

Part 2 - Products

e Plaque shall be of cast metal bronze unless matching an existing original plaque. Background of plaque shall
be manufacturer's standard pebble texture and oxidized. Text shall be flat faced Roman style font (flat face
classic). Raised text and border shall be belt finished or milled to provide a uniform polished satin grain
highlight.

e Fasteners or anchors shall be appropriate for exterior installations and be non-corrosive to either the sign
material or mounting surface. Exposed fasteners shall be countersunk, utilize a security head and be
concealed with a standard rosette. Border shall be U of A standard as detailed. (Custom Ogee.)

¢ Overall dimensions of plague may vary slightly to accommodate variations in text but must be approved by the
University during the shop drawing process.

e Adurable clear coat protective finish shall be applied to the plaque after casting. Comply with NAAMM “Metal
Finished Manual” for finish designations and criteria.
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Part 3 - Execution

e After installation clean and protect plaque until final acceptance by the University

End of Section 10420
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DIVISION 10 - SPECIALTIES

Section 10430 — Exterior Signs

Introduction

All exterior signs shall comply with the University Identification Guide, Section Il — Exterior Sighage Guide.

Part 1 - General

e Compliance with the Exterior Sign Manual is to ensure the implementation of a comprehensive and consistent
campus-wide exterior sign program including but not limited to: identification, directional, informational, and
regulatory signs.

e Generally, projects that entail new facility construction, additions to existing facilities, facility renovations that
involve change of use, site modifications, and other similar work will require new exterior signage or changes

to existing exterior signage.

o Where exterior signage is required, it will be the responsibility of the project to include exterior signage in the
Scope of work and the project budget.

e |t shall be the responsibility of the Design Consultant in conjunction with the User to first identify and then
document the extent, location, size, text, graphics, color, materials and other signage elements consistent
with the criteria in the Exterior Sign Manual.

e |tis recommended that signage development be initiated early in the design of the project.

e All Exterior Signage must be reviewed and approved by The University Sign Committee per the Sign Review
Procedures detailed in the Exterior Signage Guide.

e Copies of the Exterior Signage Guide should be obtained and coordinated through the FDC Project Manager.

e In general, most exterior signage will be fabricated and installed by The University’s Facilities Management
shops following Sign Committee approval and processing the necessary Work Orders through Facilities
Management. The FDC Project Manager should assist the Design Consultant in segregating and budgeting
exterior signage that will be under the contract for construction versus via Work Orders to University
personnel. The FDC Project Manager shall issue the Work Orders.

Part 2 - Products

¢ No discussion

Part 3 — Execution

¢ No discussion

End of Section 10430
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DIVISION 10 - SPECIALTIES
Section 10520 - Fire Protection Devices
Introduction

Fire extinguishers shall be provided and installed as a part of the construction contract. Type shall be selected as
appropriate for the class of equipment being served.

Locations shall be shown on the drawings.
Part 1 - General

e Cabinets shall be large enough to contain a 10# dry chemical type extinguisher. Coordinate wall thickness to
unsure adequate depth is provided.

e Mounting brackets shall be provided for extinguishers not located in cabinets.
Part 2 - Products

e Fire extinguishers shall generally be multi-purpose dry chemical type, UL rated, 4-A:60-B:C, 10lb nominal
capacity, in enameled steel container for Class A, Class B and Class C fires.

e Fire extinguisher cabinets shall be either semi or fully recessed type with enameled steel box. Exposed trim,
door material, door style and hardware shall be as selected by the Consultant and appropriate to the design
of the building. Lobbies, public spaces, corridors and the like may have upgraded materials in keeping with
the building design. In less public areas, polished, non-directional #4 stainless steel should be considered for
door material.

Part 3 - Execution

e Securely fasten mountings to building.

e Cabinets shall be identified with lettering spelling “FIRE EXTINGUISHER”.

End of Section 10520
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DIVISION 10 - SPECIALTIES
Section 10810 - Toilet Accessories
Introduction

This section addresses the type of accessories which are to be provided or anticipated for all new and remodeled
restrooms.

Requirements for toilet accessories may vary depending upon whether the project is located on the Main
Campus, at AHSC or within a Residence Life Facility. All assumptions shall be verified with the Project
Coordinator and the respective custodial group.

Facilities Management administrates annual contracts for the furnishing of paper towels, hand soap and toilet
tissue. Consequently these respective dispensing elements are sometimes supplied by the vendor or FM
Custodial Services.

Below are the requirements for toilets which will be serviced and maintained by Facilities Management.

Part 1 - General

e Provide at least one paper towel dispenser for every three sinks and install at HC accessible height.

e All dispensing units shall be surface mounted. Recessed elements are to be avoided. Stud walls should
receive appropriate blocking to accommodate surface mount attachment.

e For new projects, FM Custodial Services will provide hand soap and toilet tissue dispensers for installation by
the contractor. Paper towel dispensers are to be provided and installed by the contractor.

e Trash receptacles are to be located or at least anticipated in every restroom.

e Provide an Accessories Schedule in the specifications or on the drawings listing each room and the quantity
of each type of accessory required as well as who provides what elements and who installs.

e Consultant should anticipate and prescribe locations of owner furnished elements so as to insure that
conflicts with contract work do not exist.

Part 2 - Products

e Paper towel dispensers shall be surface mount, Ft. James “Universal Roll Towel Dispenser”, model 58553,
lever operated, smoke gray.

e Soap dispensers are provided by Custodial Services via their soap vendor and are surface mounted WAXIE
“Nice Touch” stock #380143, white, with either adhesive backing or screw attachment. Avoid attaching to
mirror.

e Toilet tissue dispensers are provided by Custodial Services via their paper vendor and are large diameter
surface mounted covered spools, Jaric Jumbo Stainless Steel, stock #KD1000. Handicap accessible toilet
stalls use side by side, surface mount WAXIE “Compact Coreless Tissue Dispenser”, stock #537412, smoke

gray.

e Sanitary napkin/tampon vendors shall be surface mounted and constructed of stainless steel. Capacity not
less than 15 napkins and 20 tampons. Currency cost and coin slot for $0.25. Brand name advertising not
allowed. Provide Bobrick B-352 or equal.
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e Sanitary napkin disposal units shall be surface mounted and constructed of stainless steel. Bobrick B-3544
or equal.

e Waste receptacles will be provided by Custodial Services as part of FFE and will be free standing units.

e Grab bars shall be stainless steel, 18 gauge minimum wall thickness, 1.5" minimum outside diameter with
concealed mounting devices. Install to provide 1.5" clearance between wall and inside face of handrail.

e Mirrors shall be 1/4" glass with stainless steel frame and concealed fasteners. Locate and size mirror to
provide adequate free wall space for soap dispenser.

Part 3 - Execution
e Provide stud wall backing for all surface mounted accessories.
e Protect all toilet accessories from damage during the course of construction.

e Clean all surfaces in strict accordance with manufacturer's recommendations after removing temporary labels
and protective coatings.

e Mount paper towel dispensers with lever at 48" A.F.F. for ADA accessibility.
e Layout all accessories to ensure that surface mount elements do not restrict access to sinks.

End of Section 10810

2 Pages 10810-2 03/02



The University of Arizona
Manual of Design and Specification Standards

DIVISION 11 - EQUIPMENT
Section 11050 — Compact Shelving
Introduction

Compact shelving format is to be established during programming and design phases with the affected University
Department and the Design Professional.

Part 1 - General

e Compact shelving may be manually or electrically operated.

Part 2 - Products

o |f the compact shelving is electrically operated, then the following criteria should be requested:

e All electrical wiring and equipment shall comply with the current NEC, class 1 circuit, Article 725.

e The class 1 circuit limited power shall be from the fused control box to the wiring on the load side of the
control box.

o Flexible cords and cables will be allowed if the class 1 circuit is totally in compliance with Article 400 &
725 of the current NEC. This class 1 circuit shall not include wiring to the light fixtures on or associated
with the compact shelving. Cords shall be rated for service encountered.

¢ All wiring and equipment shall be grounded and bonded according to Article 250 or the applicable article
of the current NEC.

e All wiring methods shall be installed according to Article 300 of the current NEC.

e All electrical devices, materials and equipment shall be listed and approved by a University of Arizona
approved testing laboratory and shall be used for it's approved listing and it's intended purpose. Motors
shall be suitable for duty encountered and the motor controls shall be readily accessible. Laboratory
listing and component listing shall be a performed by U.L., C.S.A., F.M., City of Los Angeles or other
laboratory approved by the University of Arizona.

e Light fixtures shall be wired with M/C cable or other approved means. This cable shall be no larger than
3/8” in size.

e Motor protection shall comply with current NEC, Article 430.

e Light fixtures shall be approved for feed-through application on their listing label or shall be installed with
a junction box external to the fixture to accommodate feeding the next fixture. Ballasts shall be
Magnatec, Advanced or other University of Arizona approved manufacturer.

e Fixture shall have CR85, T-8, 4100K lamps and shall meet the EPA requirement for non-hazardous
disposal.

e All penetrations for cords, cables or the like shall have an approved bushing installed wherever the wiring
method passes through any metal enclosure, pipe, channel, light fixture, etc. This applies at all ends of
hollow metal channels also.

Part 3 - Execution
o If the compact shelving is electrically generated then the following should be requested:
e All compact shelving wiring shall be inspected and approved by University of Arizona Facilities Design &
Construction Department Inspectors.
e The compact shelving representative shall meet with University Representatives prior to installing any

electrical wiring, devices, or equipment, to review any changes or variations in the applicable code or
University of Arizona Standards.

End of Section 11050
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DIVISION 11 - EQUIPMENT

Section 11132 - Projection Screens

Introduction

Verify information with the University Teaching Center

Ceiling mounting is preferred to clear wall mounted items. Mounting shall be secure and durable. “S” or “J”
hooks shall be closed.

Lecture hall screens shall be electrically operated and laid out so that motor is accessible and fire ratings of

ceiling and wall surfaces are not interrupted. 110V switch is provided for operation at a wall location and 24V

switch is required for operation at a lecturn.

Manual pull down screens shall be not less than 8’ wide.

Part 1 - General

e Reference Division 16 if the screens are electrically operated

Part 2 - Products

e Front view projection screens shall be a matte white polyester viewing surface with 1.2 grain characteristics
complying with FS GG-S-00172D(1) for type A screen surface. Screens shall be seamless construction,

mildew resistant and comply with NFPA 701 for fire performance characteristics.

e Where video projection is provided in the room, a “tab tension” shall be provided (to provide a uniform surface
across the surface of the screen).

Part 3 - Execution

e There are no unique University requirements.

End of Section 11132
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DIVISION 12 - FURNISHINGS

Section 12000 - General Discussion

Introduction

This General Discussion Section contains material which is important to the successful fabrication and/or
installation of furnishings and equipment in construction projects. The issues are fundamental to the basic design
of the project, and the long term success of those elements of the project., as well as the fabrication and

installation process.

The consultant is expressly responsible for incorporating these overall requirements into the project, and for
insuring that all the sub consultants are aware of the requirements and incorporate them into their designs as well.

Furniture
Items available through the Tri-University Purchasing Agreement are purchased by that means. Other items are

bid through the Purchasing Dept. in compliance with the University Procurement Code. Furnishings are not
usually a part of the building construction contract.

End of Section 12000
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DIVISION 12 - FURNISHINGS

Section 12345 - Laboratory Casework

Introduction

These Standards differentiate between Laboratory Casework and Architectural Woodwork / Custom Casework

because of the specialized nature and use of the product. Architectural Woodwork / Custom Casework Shall be
specified separately in Division 6 Wood and Plastics.

Because the University anticipates a longer than average building life and higher than average use and abuse,
durable, high quality Laboratory Casework is essential to the long term success and serviceability of any project.
Section 12000 - Laboratory Casework specifies current Standards of the American Woodworking Institute (AWI)
but modifies the standard to omit the use of certain materials in certain conditions and in certain portions of the
work. Although used extensively industry wide, in the experience of the University, these materials have proven
unsatisfactory and must be specifically excluded from the specifications. Specific pre-approved fabricators and/or
manufacturers are listed, who, in the experience of the University, provide the necessary quality of work. Other
fabricators/ manufacturers may be used through the pre-approval process.

Part 1 - General

e Laboratory Casework shall be fabricated to current standards of the American Woodworking Institute (AWI)
and within the guidelines of the Scientific Apparatus Manufacturers Association (SAMA). Specific project
requirements will determine the need for acid and chemical resistant acrylic, chemical resistant solid phenolic
plastic, acid resistant plastic laminate, or standard plastic laminate counter tops.

¢ Indicate requirements for utility provisions which must be coordinated by the fabricator

o Reference appropriate sections for Laboratory Tops and Equipment. (See Tab C3 Laboratory Planning and
Design Criteria.)

Part 2 - Products

e All Laboratory Casework shall be "Custom" grade according to the American Woodwork Institute (AWI) and
subject to the following:

e No particle board or particle board core plywood may be used in any part of the work (including laminate tops)
and shall be specifically excluded. Plywood shall be industrial quality.

e Casework shall be opaque or transparent finish rotary cut uniform color light birch hardwood (unless otherwise
approved by the Project Manager ). Architect shall specify finish and call for sample submittal for review and
approval. Interior of millwork shall receive opaque or transparent finish to match exterior.

e Pre-approved fabricators and manufacturers of Laboratory Casework are:
Atkinson’s Cabinet Shop, (520) 792-4775

ISEC, Inc., (602) 926-1667

Carreto Custom Cabinet, (520) 624-3733

Sierra Woodworks, (520) 881-0222

Showcase Custom Cabinetry, Inc.,

Turnkey Corporation, (520) 571-8819

Creative Cabinets (520) 624-3202

Collegedate, (423) 238-8113

e The lists in this section are non-exclusionary and not intended to be a comprehensive list of qualified
fabricators and manufacturers. These lists is intended to identify Fabricators and manufacturers that have met
the design and specification standards that are identified in this Section. Other fabricators and manufacturers
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that can meet the design and specification standards in this Section may be considered.
e The pre-approved manufacturer of solid phenolic plastic lab tops is: Pionite

¢ Minimum grades for plastic laminates shall be as follows ( NEMA / ISO / Inch Thickness). For horizontal
surfaces use HW62/HCS/.062" or GP50/HGS/.050" and for vertical surfaces use BK50/BGS/.050". Do not
specify post forming grades of Laminates

e Approved manufacturers of plastic laminate are:
Wilson Art

Formica

Nevamar

Pionite

e Hardware shall be indicated in a schedule in this section or in Section 08710, Finish Hardware. If in Section
08710, reference to that section.

e Drawer glides shall be full extension Heavy duty rated.
e Hinges shall be concealed type full metal with no plastic parts.
e Hardware for adjustable shelves in cabinet bodies shall be K-V adjustable track with metal shelf support.

o Hardware for adjustable shelves on walls shall be heavy duty type equal to the K-V standard and bracket
system.

e Approved hardware manufacturers are:

e McKinney
o K&V

e Blum

e Stanley

e Gras

Part 3 - Execution

o Fabricate case bodies with stop dadoes if transparent finish.

e All "Custom" grade Casework concealed surfaces shall be treated at the shop with spray or brush application
of 50% Pentachlorophenol solution in a 1:10 mixture with deodorized spray base. In the field all concealed
scribed and cut surfaces shall receive a brush application of the same material.

e Drawers shall be lock shouldered or multiple dovetailed and have applied fronts. Bodies shall be hardwood or
7 ply plywood. Bottoms shall be hardwood panel product or masonite hardboard full or stop dadoed. Exposed

surfaces shall be hardwood. All drawers shall ride on full extension, full suspension drawer glides.

e Plastic laminate application shall be specified as follows:
e Apply side edging first, then top surface, with top surface overlapping side edging.

¢ Installations shall be by skilled tradesmen. In the cases where fabricator and installer are not one and the
same, product and project guarantee shall not be compromised.

End of Section 12345
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DIVISION 12 - FURNISHINGS

Section 12510 - Blinds

Introduction

Window blinds may be a part of the construction contract (preferable if there is no furniture contract) or a part of
the FF&E budget. Check with the University Project Coordinator to see what method is appropriate.

Details should provide for proper attachment with backing as required for the attachment. If blinds will sit in front
of windows, insure that they will clear furnishings. If blinds sit within window recess, make certain depth of recess
is adequate for proper installation.

Vertical or horizontal blinds may be at the discretion of the Design Consultant. (Users occasionally have
preferences.) Overall building appearance should be considered and if a standard has been established, that
standard should be maintained so exterior appearance is consistent. Generally, vertical blinds do not retain dust
and horizontal blinds do. Mini-blinds are preferred if horizontal and in either case, metal is preferred.

Specifically indicate on the plans the locations of the blinds.

Part 1 - General

e There are no unique University requirements.

Part 2 - Products

e There are no unique University requirements.

Part 3 - Execution

e There are no unique University requirements.

End of Section 12510
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DIVISION 12 - FURNISHINGS

Section 12690 - Floor Mats and Frames

Introduction

Recessed floor mats must be provided at building entrances. Exterior installations are preferred.

Part 1 - General

e Require submittal of appropriate samples for approval and review of colors if applicable.

Part 2 - Products

e Frames shall be recessed and of aluminum, bronze, or other material complimentary to the building design.

o Metal foot grille type shall be specified. Size of panels shall be such that they are easily removed for cleaning.
Joints shall divide the units into equal sections and material pattern in each section shall align with the
adjacent sections.

Part 3 - Execution

e Comply with manufacturers instructions and coordinate top of mat surfaces with doors so that swing across
mats provides under door clearance.

End of Section 12690
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DIVISION 12 - FURNISHINGS

Section 12710 - Fixed Seating

Introduction

No discussion.

Part 1 - General

e Seating Layout: Design and install seating to optimize sight lines and space utilization. Comply with ADA
Rules and Regulations. Architect shall provide initial layout and plans in a diagrammatic form showing
number of seats, minimum aisle widths, H.C. seating spaces and armrest locations, aisle lighting and other

requirements.

e Specify single-source responsibilities. Obtain seating, accessories, mounting components, including
installation and coordination responsibilities from a single manufacturer.

Part 2 - Products
e Lecture Hall and Auditorium Seating:
¢ Floor mounted fully padded, fabric covered seats with molded plastic backs and heavy gauge steel seat
frame and pan. Provide self rising mechanisms. Do not use rail mounted systems.
e Lecture Hall seating shall have folding tablet arms with nominal plastic laminate writing surface on
hardwood plywood core, with rounded edges. Provide 13% of tablet arms for left-handers located on
aisle seats.

e Arena Seating:

e Riser mounted molded plastic with and without fabric covered padded seats (as required by the building
program). Standards shall be cast iron.

e All seats shall be provided with Manufacturer’s standard number and letter plates after determining seat/row
designations with the University.

e Acceptable Manufacturers:
¢ American Seating Col.
e Hussey Mfg. Co.
e Irwin

Part 3 - Execution

o Comply with recommendations of seating manufacturer for secure and proper installation.

e Install chairs using manufacturer’s recommended hardware and fasteners. Chairs in curved rows shall be
installed at smooth radius.

¢ Mounting bolts and assembly hardware shall be cut, capped and/or otherwise finished to achieve both a
finished appearance to the installation and eliminate protrusions and sharp edges which could cut and tear.

End of Section 12710
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DIVISION 12 - FURNISHINGS

Section 12000 - General Discussion

Introduction

This General Discussion Section contains material which is important to the successful fabrication and/or
installation of furnishings and equipment in construction projects. The issues are fundamental to the basic design
of the project, and the long term success of those elements of the project., as well as the fabrication and

installation process.

The consultant is expressly responsible for incorporating these overall requirements into the project, and for
insuring that all the sub consultants are aware of the requirements and incorporate them into their designs as well.

Furniture
Items available through the Tri-University Purchasing Agreement are purchased by that means. Other items are

bid through the Purchasing Dept. in compliance with the University Procurement Code. Furnishings are not
usually a part of the building construction contract.

End of Section 12000
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DIVISION 12 - FURNISHINGS

Section 12345 - Laboratory Casework

Introduction

These Standards differentiate between Laboratory Casework and Architectural Woodwork / Custom Casework

because of the specialized nature and use of the product. Architectural Woodwork / Custom Casework Shall be
specified separately in Division 6 Wood and Plastics.

Because the University anticipates a longer than average building life and higher than average use and abuse,
durable, high quality Laboratory Casework is essential to the long term success and serviceability of any project.
Section 12000 - Laboratory Casework specifies current Standards of the American Woodworking Institute (AWI)
but modifies the standard to omit the use of certain materials in certain conditions and in certain portions of the
work. Although used extensively industry wide, in the experience of the University, these materials have proven
unsatisfactory and must be specifically excluded from the specifications. Specific pre-approved fabricators and/or
manufacturers are listed, who, in the experience of the University, provide the necessary quality of work. Other
fabricators/ manufacturers may be used through the pre-approval process.

Part 1 - General

e Laboratory Casework shall be fabricated to current standards of the American Woodworking Institute (AWI)
and within the guidelines of the Scientific Apparatus Manufacturers Association (SAMA). Specific project
requirements will determine the need for acid and chemical resistant acrylic, chemical resistant solid phenolic
plastic, acid resistant plastic laminate, or standard plastic laminate counter tops.

¢ Indicate requirements for utility provisions which must be coordinated by the fabricator

o Reference appropriate sections for Laboratory Tops and Equipment. (See Tab C3 Laboratory Planning and
Design Criteria.)

Part 2 - Products

e All Laboratory Casework shall be "Custom" grade according to the American Woodwork Institute (AWI) and
subject to the following:

e No particle board or particle board core plywood may be used in any part of the work (including laminate tops)
and shall be specifically excluded. Plywood shall be industrial quality.

e Casework shall be opaque or transparent finish rotary cut uniform color light birch hardwood (unless otherwise
approved by the Project Manager ). Architect shall specify finish and call for sample submittal for review and
approval. Interior of millwork shall receive opaque or transparent finish to match exterior.

e Pre-approved fabricators and manufacturers of Laboratory Casework are:
Atkinson’s Cabinet Shop, (520) 792-4775

ISEC, Inc., (602) 926-1667

Carreto Custom Cabinet, (520) 624-3733

Sierra Woodworks, (520) 881-0222

Showcase Custom Cabinetry, Inc.,

Turnkey Corporation, (520) 571-8819

Creative Cabinets (520) 624-3202

Collegedate, (423) 238-8113

e The lists in this section are non-exclusionary and not intended to be a comprehensive list of qualified
fabricators and manufacturers. These lists is intended to identify Fabricators and manufacturers that have met
the design and specification standards that are identified in this Section. Other fabricators and manufacturers
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that can meet the design and specification standards in this Section may be considered.
e The pre-approved manufacturer of solid phenolic plastic lab tops is: Pionite

¢ Minimum grades for plastic laminates shall be as follows ( NEMA / ISO / Inch Thickness). For horizontal
surfaces use HW62/HCS/.062" or GP50/HGS/.050" and for vertical surfaces use BK50/BGS/.050". Do not
specify post forming grades of Laminates

e Approved manufacturers of plastic laminate are:
Wilson Art

Formica

Nevamar

Pionite

e Hardware shall be indicated in a schedule in this section or in Section 08710, Finish Hardware. If in Section
08710, reference to that section.

e Drawer glides shall be full extension Heavy duty rated.
e Hinges shall be concealed type full metal with no plastic parts.
e Hardware for adjustable shelves in cabinet bodies shall be K-V adjustable track with metal shelf support.

o Hardware for adjustable shelves on walls shall be heavy duty type equal to the K-V standard and bracket
system.

e Approved hardware manufacturers are:

e McKinney
o K&V

e Blum

e Stanley

e Gras

Part 3 - Execution

o Fabricate case bodies with stop dadoes if transparent finish.

e All "Custom" grade Casework concealed surfaces shall be treated at the shop with spray or brush application
of 50% Pentachlorophenol solution in a 1:10 mixture with deodorized spray base. In the field all concealed
scribed and cut surfaces shall receive a brush application of the same material.

e Drawers shall be lock shouldered or multiple dovetailed and have applied fronts. Bodies shall be hardwood or
7 ply plywood. Bottoms shall be hardwood panel product or masonite hardboard full or stop dadoed. Exposed

surfaces shall be hardwood. All drawers shall ride on full extension, full suspension drawer glides.

e Plastic laminate application shall be specified as follows:
e Apply side edging first, then top surface, with top surface overlapping side edging.

¢ Installations shall be by skilled tradesmen. In the cases where fabricator and installer are not one and the
same, product and project guarantee shall not be compromised.

End of Section 12345
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DIVISION 12 - FURNISHINGS

Section 12510 - Blinds

Introduction

Window blinds may be a part of the construction contract (preferable if there is no furniture contract) or a part of
the FF&E budget. Check with the University Project Coordinator to see what method is appropriate.

Details should provide for proper attachment with backing as required for the attachment. If blinds will sit in front
of windows, insure that they will clear furnishings. If blinds sit within window recess, make certain depth of recess
is adequate for proper installation.

Vertical or horizontal blinds may be at the discretion of the Design Consultant. (Users occasionally have
preferences.) Overall building appearance should be considered and if a standard has been established, that
standard should be maintained so exterior appearance is consistent. Generally, vertical blinds do not retain dust
and horizontal blinds do. Mini-blinds are preferred if horizontal and in either case, metal is preferred.

Specifically indicate on the plans the locations of the blinds.

Part 1 - General

e There are no unique University requirements.

Part 2 - Products

e There are no unique University requirements.

Part 3 - Execution

e There are no unique University requirements.

End of Section 12510
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DIVISION 12 - FURNISHINGS

Section 12690 - Floor Mats and Frames

Introduction

Recessed floor mats must be provided at building entrances. Exterior installations are preferred.

Part 1 - General

e Require submittal of appropriate samples for approval and review of colors if applicable.

Part 2 - Products

e Frames shall be recessed and of aluminum, bronze, or other material complimentary to the building design.

o Metal foot grille type shall be specified. Size of panels shall be such that they are easily removed for cleaning.
Joints shall divide the units into equal sections and material pattern in each section shall align with the
adjacent sections.

Part 3 - Execution

e Comply with manufacturers instructions and coordinate top of mat surfaces with doors so that swing across
mats provides under door clearance.

End of Section 12690
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DIVISION 12 - FURNISHINGS

Section 12710 - Fixed Seating

Introduction

No discussion.

Part 1 - General

e Seating Layout: Design and install seating to optimize sight lines and space utilization. Comply with ADA
Rules and Regulations. Architect shall provide initial layout and plans in a diagrammatic form showing
number of seats, minimum aisle widths, H.C. seating spaces and armrest locations, aisle lighting and other

requirements.

e Specify single-source responsibilities. Obtain seating, accessories, mounting components, including
installation and coordination responsibilities from a single manufacturer.

Part 2 - Products
e Lecture Hall and Auditorium Seating:
¢ Floor mounted fully padded, fabric covered seats with molded plastic backs and heavy gauge steel seat
frame and pan. Provide self rising mechanisms. Do not use rail mounted systems.
e Lecture Hall seating shall have folding tablet arms with nominal plastic laminate writing surface on
hardwood plywood core, with rounded edges. Provide 13% of tablet arms for left-handers located on
aisle seats.

e Arena Seating:

e Riser mounted molded plastic with and without fabric covered padded seats (as required by the building
program). Standards shall be cast iron.

e All seats shall be provided with Manufacturer’s standard number and letter plates after determining seat/row
designations with the University.

e Acceptable Manufacturers:
¢ American Seating Col.
e Hussey Mfg. Co.
e Irwin

Part 3 - Execution

o Comply with recommendations of seating manufacturer for secure and proper installation.

e Install chairs using manufacturer’s recommended hardware and fasteners. Chairs in curved rows shall be
installed at smooth radius.

¢ Mounting bolts and assembly hardware shall be cut, capped and/or otherwise finished to achieve both a
finished appearance to the installation and eliminate protrusions and sharp edges which could cut and tear.

End of Section 12710
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DIVISION 14 - CONVEYING SYSTEMS

Section 14000 - General Discussion

Introduction

The size, number, and location of elevators must be addressed at the earliest stages of the design, to ensure that
neither the overall function of the facility nor the optimum configuration of elevators is compromised. The size and
location of the machine room is similarly critical.

Consultant shall design elevators to comply with ASME A117.1 1990, ASME A117.2 1990, UBC 1994 and NEC
1993.

When new elevators are being installed into existing buildings where elevators do not currently exist (as opposed
to elevator modernization) comply with the criteria for new elevators to the most practical degree (extent) possible.

The Consultant is expressly responsible for incorporating these overall requirements into the project, and for
ensuring that all sub-consultants are aware of the requirements and incorporate them into their designs as well.

Reliance on "after-the-fact" equipment selections to compensate for a problematic design decision is
unacceptable.

Consultant is encouraged to develop the basic building design so that stairs are the naturally-preferred mode of
vertical travel.

Service elevators shall be located near the loading dock.

Basic Elevator Selection

Hydraulic elevators are generally used in low rise buildings with two to three floors. Electric traction elevators are
generally used in buildings over three stories. Consultant shall coordinate the electrical requirements as well as
the code requirements for the pit, overhead clearance, shaft ventilation, pit ladder, light (with switch adjacent to
ladder) and electrical duplex 120 VAC outlet in pit, equipment room and phone in cab.

In addition to this general discussion section refer to the following applicable sections:

e Section 14210 — Electric Traction Elevators
e Section 14240 — Hydraulic Elevators
e Section 14400 — Stair Lifts

Fire Alarms and Protection

Provide fire sprinkler heads in elevator shafts and machine rooms, as required by NFPA.

Provide smoke/heat detectors in elevator shafts and machine rooms as required by NFPA.

In addition, provide heat detectors at the top of elevator shafts and in machine rooms, which are connected to a
shunt trip circuit, which in turn will shut off elevator equipment power prior to the discharge of water from the
sprinkler system.

University Checklist

The following checklist is used by the University when reviewing elevator drawings and specifications. The
Consultant is encouraged to review this against his specifications to insure completeness at the time of submittal.

Motion Control Engineering Controls Motion control performance
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Modem and connections

Shunt trip breaker w/ heat detectors

GFI breakers on 120 V. circuits,
M/R and hoistway

Fire Service

Mount controller on M/R wall to
prevent vibration

Qil return pump

Pit depth

Pit stop switch next to ladder

Sump pump in pit

Vent hoistway (unobstructed)

Paint fascia

Car control station shall be hinged
and swing for easy access

Hall lanterns (directional arrows)

All fixtures illuminated by LED's

Stop switch keyed to EPCO-1

Independent service keyed to EPCO-2

Smoke detectors to be compatible
with and tie into building system

S.S. Handrails

Squirrel cage fan single speed

Photo curtain (Gatekeeper 2000 by Adams)

Instruct University

As-built drawing, parts list, instructions

(in triplicate)

Key lock out to be mortised and accept

Sargent & Medico cylinders
Self-closing self-latch machine room
Doors

ADA phone and make connections
BKR/Disconnect (lockable) located next to M/R and
hoist way

Run phone wires for emergency phone and modem

Vent and cool M/R

Lockable car light switch in M/R

Submersible pump on hydraulic pump units

Duplex receptacle in pit

Pit ladder

Pit light switch next to ladder

Hoist way overhead clearance

PVC casing around jack assembly

Emergency light located in car control station

Car position indicator

Hall position indicator at main lobby only

Tamper resistant fixtures by Adams

Meet ADA requirements (Braille & audible signals)

Light & fan switches keyed to EPCO-1

Fire service switch keyed to MFD-1

Provide emergency access in all hall hoist way doors

Provide protective cab blankets & hooks

Engrave bldg name and elev # in car control panel

GAL door equipment

Nudging

Test equipment

12 mo. warranty and maintenance w/24 hour coverage
at no added cost

Verify M/R access, slope ships ladder to be less than 60°

Fire extinguisher in all machine rooms

Elevator shutdown (shunt trip)

Shunt trip control circuits monitored

Refer to attached pages 14000-3 through 14000-5 for “Construction Guidelines For Elevators” presented by The
Industrial Commission of Arizona.

End of Section 14000
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CONSTRUCTION GUIDELINES FOR ELEVATORS

HOISTWAY

1) Rule 100.1a(1): Provide fully enclosed hoistway as required. (seal all penetrations)

2) Rule 100.1b(2)(b): Glass shall be laminated and each piece visibly marked as per ANSI Z.97.1 or 16 CFR
Part 1201. (Windows are prohibited in hoistways)

3) Rule 100.4: Provide hoistway ventilation if more than two floors. The area of the vent shall not be less than
3 Y2 % of the area of the shaft or minimum 3 square feet.

4) Rule 100.6: Projections, ledges, or recesses more than 2 in. wide shall be beveled to 75 degrees.

5) Rule 102.2: Pipes conveying gases, vapors, or liquid not pertaining to elevators is prohibited.

6) Rule 102.2(c): Sprinkler protection branch lines shall supply sprinklers at not more than one floor. Heat
detectors when used for shunt-trip operation* must be within 2 ft. radius of each head.

7 Rule 211.3: Provide smoke detector at the top of the shaft when the hoistway is sprinkled.

8) R4-13-512: The clearance between the car and the hoistway enclosure shall not exceed 18 in.

PIT

1) Rule 102.2: Pipes conveying gases, vapors, or liquid not pertaining to elevators is prohibited.

2) Rule 102.2(c): Sprinkler protection branch lines shall supply sprinklers at not more than one floor. Heat
detectors when used must be within 2 ft. radius of each head for shunt-trip operation*.

3) Rule 106.1b: Provide a sump with cover. The cover must be level with the floor. If a sump pump is

provided it must not be connected to sewers.
4) Rule 106.1e: Provide a light with a guard, easily accessible light switch, and GFI receptacle.
5) N.E.C. 620-24: Provide separate branch circuit for hoistway pit lighting and GFI receptacle.

MACHINE ROOM

1) Rule 101.1a(2): Machine rooms and machinery spaces shall have a fire-rating at least equal to the
hoistway enclosure and the hoistway doors, respectively.

2) Rule 101.3: Provide safe, permanent, and convenient access to machine room and machine spaces.

3) Rule 101.3d(1)(b): Access doors to machine rooms shall be self-closing and self-locking. (c): be provided
with a spring-type lock to permit opening from the inside without a key.

4) Rule 101.4: Machine rooms shall have a clear headroom of not less than 7 ft.

5) Rule 211.3: Smoke detector required.

6) Rule 101.5a: Provide adequate lighting with bulb protection, light switch, and GFI receptacle.

7 N.E.C. 620-23: Provide separate branch circuit for machine room/ machinery space lighting and GFlI
receptacle.

8) U.B.C. 3005.1: Provide adequate ventilation to meet the manufacturers’ specifications.

9) Rule 102.4(a): Air conditioning equipment shall not be located directly above elevator equipment or

electrical equipment. (c): Required condensation drains shall not be located directly above elevator
equipment or electrical equipment and not connected directly to a sewer.

ICA/ADOSH-ELEVATOR SECTION- PHOENIX (602) 542-3313 TUCSON (520) 320-4236/4237
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CONSTRUCTION GUIDELINES-PAGE 2

10)

11)
12)

13)
14)

15)

16)
17)

N.E.C. 620-51(a): Provide single mainline disconnect lockable in the open position (when the elevator
equipment areas are sprinkled- the disconnect shall have shunt-trip operation*). Per N.E.C. 620-91(c): An
elevator provided with battery lowering requires an auxiliary contact in the mainline disconnect.
N.E.C. 620-22: Provide separate branch circuit for the car lights, and car-top GFI receptacle. The
overcurrent protection device shall be located in the machine room.
N.E.C. 620-53: Provide single means of disconnect for car light source and must be lockable in the

open position.
Rule 1206.1h: Provide Class A-B-C fire extinguisher (easily accessible).
Rule 102.1: Foreign electrical wiring not pertaining to elevators is prohibited. All wiring must be enclosed in
metal conduit (telephone, detectors, etc..).
Rule 102.2: Pipes conveying gases, vapors, or liquid not pertaining to elevators is prohibited. Heat
detectors when used for shunt-trip operation* must be within 2 ft. radius of each head.
Rule 215.1: Provide code data plate on the controller or mainline<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>