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Introduction

These standards apply to all design, construction, maintenance and repair projects at all facilities of the Smithsonian
Institution. These standards may require adapting to local codes and regional conditions for projects outside of the
Mid-Atlantic United States. Any deviation from these standards shall be submitted to OEDC and OFMR for review
and approval. (See General Requirements Section Il for more information.)

The Design Standards are organized according to the Construction Specifications Institute MasterFormat 2004,
Division 02 through Division 33, which follow the initial General Requirements section. Designers shall determine
applicable standards by reviewing all divisions that will be included in their project specifications. Those responsible
for review of design documents shall refer to each applicable section of the standards found in the designers
specifications to verify compliance with the Sl requirements.

These standards supplement but do not replace other Sl standards, guides, instructions, and specifications, as
referenced in the Smithsonian Institution Office of Facilities Engineering and Operations (OFEO) Codes, Standards
and Guidelines, latest edition. These new standards shall be used in conjunction with the current existing SI OPS
standards, OSHEM standards, OCIO standards, historic preservation policy standards, accessibility standards, and
the A/E Special Conditions for Services. The above standards may be viewed at the OFEO A/E Center Website.

These standards establish the required quality of design and construction to assure thoroughness and completeness
of the project design, to require that all options are properly investigated and considered, and to assure conformance
to the SI's policies and procedures. These standards provide the criteria to follow and methodology to use to help
unify, supplement, and standardize the approaches for designing and equipping Sl facilities.

Although the Smithsonian is not an Executive branch of the U.S. Government, the Institution is committed to the
strategic objectives and goals of Federal energy and environmental mandates, standards, and guidelines to the
fullest extent practical. The SI OFEO Codes, Standards and Guidelines, latest edition, shall be referenced for
relevant Federal requirements. In addition, Smithsonian Institution Sustainability Plans, latest editions, shall be
consulted for updated Smithsonian sustainability policies.
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General Requirements

l. Applicable Codes, Standards and Guidelines

1.01

1.02

1.03

1.04

1.05

These design standards shall be used in conjunction with and cross checked with the current
existing SI OPS standards, OSHEM standards, OCIO standards, historic preservation policy
standards, and accessibility standards. Refer to the Smithsonian Institution, Office of Facilities
Engineering and Operations, Codes, Standards and Guidelines, latest edition, for a complete list of
codes, standards and guidelines. This list is available on the OFEO A/E Center Website
(www.ofeo.si.edu).

Review applicable programmatic requirements based on facility location, master plan development,
landmark status, site security or educational mission requirements that may be part of larger site
context requirements. For example, all projects on the National Mall shall incorporate approved
precinct studies/criteria developed by/for the Smithsonian Institution into building and site design.
These include, but are not limited to: Site Security — Smithsonian Institution Security Design
Criteria, Exterior Signage Master Plan, Smithsonian Institution Water Reclamation Study, Mall
Streetscape Manual, Monumental Core Framework Plan, Smithsonian Institution Master Plans,
Smithsonian Institution Fire Protection Master Plans, and Smithsonian Mall-Wide Perimeter
Security Master Plan. Any future projects that do not follow approved precinct studies/criteria may
require approval and NEPA/Section 106.

The A/E shall be responsible for identifying and obtaining all required approvals and permits from
Federal, State, and local jurisdictions having authority over the project site.

Review applicable local site requirements that may influence site improvement activities including,
but not limited to: historic preservation, stormwater management, landscape and tree preservation
ordinances, water usage, open space, plaza area, and streetscape requirements. Verify security,
planning and zoning requirements; including setbacks, visual impact assessment, amelioration and
rooftop treatments. Confirm property issues including adjacencies to other properties, right-of-way,
easements, utility requirements which include location of site connections, vault placement, or
locational easements, and illumination (photometric) and energy requirements pertaining to site
lighting.

The National Institute of Building Sciences (NIBS) Whole Building Design Guide is a source of
information for building-related guidance, criteria and technology for Federal Facilities from a

‘whole buildings’ perspective (www.wbdg.org).

. General

2.01

2.02

The design shall be in accordance with the Smithsonian Institution Special Conditions for Architect/
Engineer Services, which is available on the OFEO A/E Center Website. Where a conflict occurs
between the A/E Special Conditions and these Design Standards, generally the most stringent
requirement will apply. The A/E shall discuss any potential conflict with the OFEQ Design Manager
to reach a resolution.

Any proposed deviations from these Design Standards must be submitted for Smithsonian internal

review, including the Office of Engineering Design and Construction (OEDC) Engineering and
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2.03

2.04

2.05

2.06

2.07

2.08

Design Division Associate Director and the Office of Facilities Management and Reliability (OFMR)
Systems Engineering Division Associate Director, and any other affected OFEO or Smithsonian
units, at the discretion of these two Associate Directors. In considering deviations, implications
such as cost and/or schedule impacts on the project will be evaluated. Any deviation from these
Design Standards requires the approval of the Smithsonian OEDC Engineering and Design
Division Associate Director.

Every project begins on land that has been disturbed in some way by human intervention. The
antecedent history and use of the land forms part of its current condition and future best use.
Historic design and plan materials and antecedents should be consulted to inform new design.
When deemed applicable by the Design Manager, a Cultural Landscape Report prepared to
Department of Interior standards may be required if not available, and its results and
recommendations will underpin any new design work. This analysis should be completed and
understood as part of the project record before proceeding into design.

When deemed applicable by the Design Manager, a site analysis, to include program description,
microclimatic data, staff and visitor, delivery and other functions, specifically requested design
elements and other special requirements associated with the site may be required before
proceeding into design. Urban and local context conditions — even those that impinge from off-site
- should be considered and annotated before proceeding into design. Site analysis should identify
code and other regulatory frameworks that will likely apply to the project outcome. This analysis
should be completed and understood as part of the project record before proceeding into design.

Coordinate building and facility needs and these site requirements to optimize use of exterior
space, water, energy and other utility requirements. Maximize fulfillment of programmatic
requirements and facility mission by considering exterior space, site planning strategies and
plantings as an extension of the facility for staff and visitor amenities, exhibition space, and work
space.

Integrate site planning strategies to maximize building function, reduce energy consumption and
optimize existing resources such as stormwater, existing vegetation and soils.

It is recommended that constructability issues should be considered throughout the design
process.

A. This is especially important for projects that do not appear to have any specific site
improvement requirements. Be sure to identify full requirements for construction access
as well as material and equipment staging and storage. Often building-only projects
require exterior space for trailers, laydown and delivery of materials, and non-public
contractor traffic. These requirements often impact critical outdoor spaces and potentially
critical cultural and historic landscape resources by compacting and contaminating soils,
disturbing existing site features and vegetation, or requiring the protection of existing site
features including pavements, walls, lights, and other site elements. When appropriate
include a protection plan and a construction staging schedule to avoid these potential
impacts.

For projects that require exterior space disturbance or site improvements, refer to Section VIII Site
Requirements.
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2.09

2.10

211

2.12

2.13

2.14

2.15

The optimization of performance and function, ease of maintenance and life cycle shall be a basic
directive for design detailing and overall design — optimizing work effort and operations,
maintenance materials, repair and replacement with respect to the intended design, over the
established life of the project. It is recommended to integrate maintenance considerations early in
the design process in order to inform critical design and material decisions. Meaningful
collaboration of maintenance and design teams will produce more resilient, attractive, and cost
effective designs.

These Design Standards apply to all Smithsonian facilities. However, since these standards have
been developed and based upon environmental conditions in the Mid-Atlantic United States, for
design and construction projects located outside the Mid-Atlantic region, it may be necessary to
adapt the standards to local environmental conditions, as well as local codes.

These Design Standards apply to the National Zoo. However, animal facilities and exterior habitats
have unique requirements that these Design Standards do not address; therefore, close
coordination with Smithsonian design staff and National Zoo animal experts will be required for
design of animal facilities. The designer may obtain standards for animal safety and animal
facilities from the Zoo. Projects at the National Zoo must coordinate with all concerned
departments, which include, but are not limited to: Planning & Strategic Initiatives, Horticulture,
Exhibits, and Animal Programs.

Rehabilitation of historic buildings shall utilize best practices and technologies in retrofitting to
promote long term viability of the buildings and reduce deterioration of the building structure.

The design of alterations to Smithsonian historic buildings shall adhere to the Secretary of the
Interior's Standards for historic preservation. Refer to Smithsonian Directive 418 Sl Historic
Preservation Policy for guidance on historic preservation projects. A number of SI facilities have a
Historic Structures Report, which identifies important historic spaces in the building and the historic
character-defining elements.

All new construction, exhibits, barrier removal, alterations, repair and restoration of facilities and
grounds, whether owned or leased by the Smithsonian, must adhere to the Smithsonian Guidelines
for Accessible Design (SGAD), latest edition, which includes the Smithsonian Guidelines for
Accessible Exhibit Design (SGAED) and the SI Checklist for Accessible Information Desks, and
incorporates both the Department of Justice (DOJ) ADA Standards for Accessible Design and the
General Services Administration (GSA) Architectural Barriers Act (ABA) Accessibility Standards for
Federal Facilities.

Fundamental commissioning (as defined by the LEED rating systems) of all relevant design and
construction projects is required, even if the project is not eligible to pursue LEED certification.
Enhanced Commissioning (as defined by the LEED rating systems, including the requirement for a
third party commissioning provider) is required for larger projects pursuing LEED certification,
based on the size and complexity of the project.

A The Smithsonian may develop the Owner’s Project Requirements (OPR) related to
commissioning for a given project and provide it to the Architect/Engineer (A/E) with the
AJE Scope of Work or program statement when requesting a fee proposal for design
services for a given project. Alternatively, the Smithsonian may require the A/E team or
the third party Commissioning Provider to assist in developing the OPR for a given project
as part of Pre-Design services.
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2.16  Life Cycle Cost Analysis for a given project, including total owning and operating cost, shall be
submitted to the Smithsonian for evaluation. Building system and large component design shall be
evaluated on the total owning and operating cost based on at least a 20-year design analysis.
Refer to the Special Conditions for Architect/Engineer Services and the Architect/Engineer Scope
of Work for a given project for specific deliverable requirements.

A. Refer to Section VIII Site Requirements for incorporation of life cycle considerations for
exterior spaces.

2.17  Design of any new Smithsonian building and landscape to be located on the National Mall or any
proposed change to the exterior of any existing Mall building and landscape will be reviewed by the
Federal agencies, the National Capital Planning Commission (NCPC) and the Commission of Fine
Arts (CFA), as well as by the DC State Historic Preservation Office. In addition to Mall facilities,
NCPC will review designs for all Sl facilities within the National Capital Region.

A. District of Columbia (DC) projects whose design or construction process includes changes
impacting pedestrian and vehicular traffic may require review by the District Department of
Transportation (DDOT) and/or the National Park Service (NPS), coordinated by
Smithsonian Facilities Master Planning, depending on jurisdiction over streets and
sidewalks.

2.18  During the planning process, environmental documentation shall be prepared for projects in
accordance with the requirements of the National Environmental Policy Act. The design must
implement specific mitigation measures listed in the Environmental Assessment Statement (EAS)
or in the Environmental Impact Statement (EIS).

2.19  The Smithsonian has issued Risk Assessment Reports for many Sl facilities. These reports
contain specific recommendations for risk mitigation.

2.20  The standards listed above in this section apply to new construction and major renovation projects.
These standards may apply to some repair and maintenance projects.

I1I. Quality Requirements

3.01  Building and Site Quality Level shall have a direct correspondence to the type of building or site, its
primary purpose and function, and its anticipated service life expectancy. The four categories of
building by function are:

A Principal Major, monumental buildings of historic significance and characterized
by very long service life (100 years+).

B. Support Buildings of long service life of 50-100 years that support staff and
related activities.

C. Service Buildings with a service life of 25 to 50 years that support service and
maintenance functions.

D. Research Special conditions based on usage.
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3.02  Allequipment shall be new unless the project scope identifies equipment to be reused. All new
equipment shall be of the best quality and the latest design with proven technology, available for
the application, and be inspected prior to delivery to the job site to ensure freedom from defects in
workmanship and materials.

A. All equipment and products specified and installed shall be standard items of production
having not less than three years proven successful field experience which involved
operation or usage under conditions equivalent to those of the project on which they are
applied.

B. All equipment shall be specified and installed strictly in accordance with manufacturer's
recommendations.

3.03  Materials and finishes shall meet performance criteria established in the Design Standards. The
criteria are based on industry standards for museums and other large public buildings with high
visitation. The criteria address design, durability, ease of maintenance, and safety issues.

A. The A/E shall provide manufacturers’ cut sheets and “third party certification” to
substantiate performance claims.

B. Areas of concern include but are not limited to: hardness, durability, wear, use of recycled
materials, ease of replacement, fire properties (flame spread, smoke development),
coefficients of friction, UV protection, permanence of colors, effects of natural and artificial
light, indoor air quality, low VOC content, cleaning solvents and best maintenance
practices for each proposed material and finish.

C. To the extent possible, materials that are energy efficient shall be used, where such
materials meet the user's performance requirements.

D. Asbestos-containing products of any kind shall not be specified or used.
E. Lead-containing materials, including finishes, coatings or paints, shall not be specified or
used.

3.04  Tothe extent possible, consider existing soils, vegetation, and site hydrology as resources to be
preserved, conserved, and enhanced through design strategies, the development of performance
criteria systems selection and assembly, and materials selections. See further guidance under
Section VIII Site Requirements.

Sustainability and Energy Performance Requirements

4.01  The Smithsonian Directive 422 Sustainable Design of Smithsonian Facilities affirms SI's
commitment to environmental stewardship by incorporating principles of sustainability and energy
efficiency into all its building projects.

4.02 Although the Smithsonian Institution is not an Executive branch of the U.S. Government, the
Institution is committed to the strategic objectives and goals of Federal energy and environmental
mandates, standards, and guidelines to the fullest extent practical. The SI OFEO Codes,
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Standards and Guidelines, latest edition, shall be referenced for relevant Federal requirements. In
addition, the Smithsonian Institution Sustainability Plans, latest editions, shall be consulted for
updated Smithsonian sustainability policies.

4.03  As of the publication of this document, the Federal energy and environmental mandates,
standards, and guidelines include those referenced below. Refer to Appendix A, Smithsonian
Sustainability Requirements Related to Design and Construction, dated 2011-03-09, for a summary

of specific requirements extracted from several of these Federal sources that relate directly to
design and construction.

A Public Law 109-58 - Energy Policy Act of 2005
B. Public Law 110-140 - Energy Independence and Security Act of 2007 (EISA 2007)

C. Executive Order 13101: Greening the Government through Waste Prevention, Recycling,
and Federal Acquisition

D. Executive Order 13221 - Energy Efficient Standby Power

E. Executive Order 13423 - Strengthening Federal Environmental, Energy, and
Transportation Management

F. Executive Order 13514 — Federal Leadership in Environmental, Energy, and Economic
Performance

G. Federal Leadership in High Performance and Sustainable Buildings Memorandum of

Understanding

H. 10 CFR 434 - Energy Code for New Federal Commercial and Multi-Family High Rise
Residential Buildings

I 10 CFR 435 - Energy Conservation Voluntary Performance Standards for New Buildings;
Mandatory for Federal Buildings

J. 10 CFR 436 - Federal Energy Management and Planning Programs
K. 42 USC Chapter 91 - National Energy Conservation Policy

4.04  The Smithsonian Institution has set goals for Leadership in Energy and Environmental Design
(LEED) certification for eligible new construction, major renovation, and interior renovation projects,
as well as selected existing buildings. New construction and major renovation projects with
construction budgets greater than or equal to $2.5 million, but less than $5 million, will have a goal
of LEED Silver Certification. Projects with construction budgets equal to or greater than $5 million
will have a goal of LEED Gold Certification. Eligible projects with construction budgets less than
$2.5 million shall have a goal of becoming LEED Certified.

A. All projects pursuing LEED certification must be registered on the LEED online system no
later than by the 35% Design Submission milestone date.
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4.05

4.06

4.06

4.07

4.08

Projects that do not pursue LEED certification, such as exhibitions, nevertheless shall follow the
sustainability goals of the Smithsonian and follow the best practices and recommendations cited in
LEED regarding sustainable design.

A. Wherever possible, in exhibition construction the reconditioning and reuse of existing
equipment and furniture shall be encouraged, as well as the use of low VOC, recycled or
locally sourced materials and of energy-saving lighting and equipment.

Sustainable land design, construction, and maintenance practices shall be the foundation of all
new design work.

A. For projects with a site work component, incorporate Sustainable Sites Initiative (SITES)
principles as applicable and appropriate.

1. Adoption of site specific metrics from (SITES) for tracking specific sustainable
site practices is strongly encouraged to ensure tracking which may be missed
through LEED point systems. The SITES tracking should be seen as parallel to
and complementary to LEED tracking.

Consider site design strategies that demonstratively reveal healthy functioning and sustainable site
ecological systems. Utilize on-site interpretive materials to highlight environmentally sensitive
practices. This may include maps, models, or brochures that explain sustainable features or
processes, operations, and maintenance.

Consider materials and products that minimize resource use and decrease damage to the
environment caused by material harvesting, production, installation, and use.

Sustainable strategies and products are ever evolving. Consider new approaches and technologies
that might more effectively meet the goals and standards of the project.

Design Requirements

5.01

5.02

5.03

5.04

5.05

The design shall be in accordance with the SI A/E Special Conditions.

The Smithsonian Directive 111 Metrication requires that measurements shall be in the Metric
system. Any decision to deviate from this requirement must be made by the OEDC Director and
the OPPM Director and will be made on a case-by-case basis.

The AJE shall prepare the Systems Design Narrative and the Design Analysis Book, including
calculations and fixture cut sheets, when appropriate for the project and when required by the A/E
Scope of Work.

All design projects are required to complete a check list for each discipline’s services (i.e.
Architectural Services, Mechanical Services, Plumbing Services, Electrical Services, Fire
Protection Services, etc.) at each submission of the Design Development as part of the SD-410
review. Refer to the SI A/E Special Conditions and the OFEO A/E Website.

Each new facility or major renovation of an existing facility shall be designed so that all

components comprise an integrated solution that works in conjunction with specific building
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programs, so that operation of the facility, energy usage and other criteria may be optimized. Be
sure to include into the project full integration and optimization of site improvements if they are
required. See Section VIII Site Requirements for further guidance.

VI. Building Space Requirements

6.01

6.02

6.03

6.04

6.05

6.06

6.07

The mechanical system shall be considered an essential element of each building with adequate
space allocated for it and in @ manner that will permit installation of a well designed system capable
of being operated and maintained.

A. Provide a minimum of four (4) percent of each floor's gross floor area for air-handling
equipment. Where additional equipment is required, additional space on that floor must be
provided. Provide a minimum of one (1) percent of the building’s gross area for the
central heating and cooling plant (location to be agreed upon during the preparation of the
concept submission).

B. Space shall be planned around each piece of equipment based on the manufacturer's
recommendation, at the minimum per code, or the space required for service, whichever
is the greatest.

The Fire Control Center (FCC) shall be located near the designated entrance in each building.

The Smithsonian Space Guidelines, latest edition, provide space standards for offices.

Collections storage rooms shall be dedicated to the purpose of storage of collections per the
OSHEM Fire Protection and Life Safety Design Manual requirement.

A. It is recommended that related activities, such as the processing, research and
conservation of objects, take place in collections spaces adjacent to the storage rooms.

For planning purposes, a 3657-mm (12 ft.) cube shall be used to determine the space
requirements for the loading dock area, the freight elevator and collections corridors.

A. This space requirement allows for movement of collections objects through the building.

Separation between public spaces and non-public, more secure spaces shall be a planning
consideration for new museum facility and major renovation projects.

A Public areas such as the lobby, loading dock, mail room, garage, and retail areas must be
separated from more secure areas.

B. Refer to the Sl Security Design Criteria document for more detail about required levels of
security separation within a building.

C. Public use spaces, such as exhibition halls, conference centers, auditoria, IMAX theaters,
and food service areas must be separated from other areas of the building during public
events held after hours.

Spatial requirements for museum entrances and lobbies shall reflect program, security and egress
requirements, including the following:
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A. Lobbies must accommodate security desks and magnetometers for visitor screening.
1. Allow space for the visitor queue inside the lobby in front of inspection stations.
2. The layout of the lobby will be based on the assumption that all desks and

equipment are movable.

3. The location of screening equipment shall not restrict emergency egress nor
reduce the available egress width.

B. Lobbies also must accommodate visitor information (VIARC) desks.

C. Space for the visitor queue outside the entrance doors shall be considered during the
planning and design of new museum facilities and major renovations.

6.08  Public functions, including conference facilities, exhibition halls, auditoria, and restaurant and retail
spaces, shall be located near the main building lobby.

A. Elevator and escalator lobbies shall be adjacent to the main lobby. It is preferred that the
elevators and escalators shall be visible from the main entrance.

6.09  Provide family restrooms and collocation of men’s and women'’s restrooms in design of new
facilities and in major renovations.

A For facilities where high visitation by children is anticipated, and where there is enough
space, consider including a child-size toilet, sink, and soap dispenser at appropriate
mounting heights in the family restroom.

B. Provide separate staff-only restrooms in non-public areas of the building.

6.10  Shipping and receiving space shall be located adjacent to the building loading dock.

6.11  Spatial requirements for various storage needs shall be considered, including the following:

A. Smithsonian Enterprises (restaurant and retail) require storage space for supplies and for
sales merchandise.

B. Building management in each facility requires storage space for supplies and for items
kept in stock, such as lighting fixture replacement lamps, paper products, and cleaning
products.

C. Museum programs require storage space for exhibit cases (although the amount of space

for this purpose in museums on the Mall is limited).

D. Special events at museums require storage space for furnishings and equipment, such as
tables, chairs, and stanchions.

6.12  Separation between finished or public spaces and building support spaces shall address the
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following concerns:

A.

Provide separation between equipment or mechanical rooms and finished or public
spaces to prevent staff needing to access equipment for maintenance and repair from
moving through office, exhibit, collections storage spaces as well as public restrooms.

Provide a buffer between mechanical and finished space to prevent potential problems of
noise, vibration and odors.

6.13  The minimum space requirements for building support spaces are as follows:

A.

B.

Janitor Closets — The minimum size of a janitor closet shall be 1.7 m2 (18 sq. ft).
Electrical Closets — The minimum size of an electrical closet shall be 5.6 m2 (60 sq. ft.).

Communication Closets — The minimum size of a communications closet shall be 14m2
(150 sq. ft.). Communications closets shall be stacked vertically where possible.

Security Closets — The minimum size of a security closet shall be 3.7 m2 (40 sq. ft.) with a
minimum ceiling height of 2438 mm (8 ft.). Security closets shall be dedicated to security
equipment.

All mechanical equipment rooms shall have a minimum height of 3658 mm (12 ft.) and
shall be accessed through a pair of doors, each leaf having a minimum width of 1067 mm
(3 ft. 6in.) and a minimum height of 2134 mm (7 ft.).

Provide storage space for equipment required for site maintenance including mowers,
snow removal equipment, tools, fertilizers, herbicides, pesticides, and other needs.

Provide space within plumbing closets or separate irrigation equipment room for backflow
preventers or reduced pressure zone devices (RPZ), and system controllers. Provide
adequate space for personnel access and the ability to link systems to data systems for
remote monitoring and controls.

6.14  Provide an area, minimum 0.5 m2 (6 sq. ft.) in size, for recycling containers in staff break rooms
and vending areas.

6.15  Referto the SI Security Design Criteria document for requirements for additional security spaces:
unit control room, equipment room, security office, locker rooms, break room, and storage.

Special Requirements

7.01 Museum/Exhibition

A.

Refer to the Comprehensive Master Plan or Comprehensive Development Master Plan for
each Smithsonian museum for facility and program planning requirements.

In new museum design and major renovations, a separate entrance for large visitor
groups shall be considered.
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The design of permanent exhibition halls shall incorporate durable materials that will meet
the life expectancy of 25 to 30 years for these spaces.

Provide a secure staging area at each museum or storage facility for crating and uncrating
exhibitry and collections objects as they enter and leave the building.

Design of atrium spaces and other high ceiling areas generally require a smoke
management study. The design must identify means and methods for cleaning skylights,
replacing lamps, and maintaining fire alarm devices, etc. These tasks need to be
accomplished without the use of scaffolding.

In new facility design and major renovations, the location of a catering kitchen on each
floor where special events will be held shall be considered.

7.02 Office/Administration

A.

B.

The Smithsonian Space Guidelines, latest edition, provide space standards for offices.

The planning module of the building ---the internal dimensions for the placement of
structural columns and window mullions---must be considered when space standards are
being established. This rule applies to both existing buildings and new construction.
Furniture workstations and closed offices should be planned early in the design to align
with the planning module and bay size dimensions of the building.

The space efficiencies of a building are determined by the following: plan configuration,
floor plate depth, planning module and circulation patterns. The historic character of an
existing building may create significant inefficiencies in terms of established circulation,
which can be wider than the current established corridor width standards, affecting the
amount of available usable space for planning offices and/or workstation layouts.
However, an historic building’s design attributes should not be compromised to achieve
greater space efficiencies.

Incorporate daylight and access to views to outdoor spaces in all regularly occupied areas
of the building.

1. Natural light should be maximized in open space plans by keeping workstation
partitions at lower heights, from 1067 mm (42 in.) high to 1651 mm (65 in.) at the
spine that has overhead storage.

2. In order to maximize light when closed offices are required, offices should not be
located at the perimeter window line, but rather they should have an interior
location at the core of the floor.

Circulation patterns should be clearly recognizable and distinguishable from work areas.

Space for recycling receptacles should be considered during the planning process.

In designing office space, long-term flexibility for future reconfigurations should be

considered. Demountable partitions may be used to meet this requirement.
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H. Open plans, with a high use of workstations rather than closed offices, have a greater
degree of efficiency and flexibility, and provide easier distribution of heating, cooling and
natural light to the work areas.

Excluding circulation and support spaces, the average net workstation in a Federal
building is 7 m2 (75 sq. ft.).

J. Well planned open plans allow for ample circulation and open space between groups of
workstations.

K. Space planning of open plan office areas shall take into consideration that copy
equipment rooms must be enclosed to meet the Indoor Environmental Quality (LEED)
standard.

L. Large conference rooms shall be designed to meet audio visual and teleconferencing

program requirements. Phone and data outlets shall be provided.

M. Locate small meeting rooms provided with phone and data outlets and dispersed
throughout open plan office areas. These rooms can be used for meetings, conference
calls, and privacy.

N. Provide a staff break room, equipped with refrigerator, microwave and sink, in office
areas.

7.03  Collections Storage

A. At the time of the development of these Design Standards, the Smithsonian was
undertaking the development of a Collections Study with a pan-institutional
representation. The Smithsonian Collections Space Plan will be available by the end of
FY12 and should be consulted for best practices in the design of collections storage and
related spaces.

B. The layout of collections storage areas and the selection of collections storage equipment
shall take into consideration the following Smithsonian guidelines:

1. Store as much of the collections as possible inside noncombustible files or
cabinets.
2. Store items of extreme value in fire-resistive vaults, containers or safes.
C. Planning of all new and renovated collections storage areas and facilities shall be in

accordance with SI Security Design Criteria Appendix D, Collection Storage Risk Levels
and with Smithsonian Directive 600, Collections Management Implementation Manual:
Collections Space Security Standards.

D. All designs for collections storage shall follow the intent of the Smithsonian Strategic Plan,
2010 — 2015, when practicable, in particular the Grand Challenge of “Strengthening
Collections,” by striving to provide optimal collection space utilization and appropriate
temperature and humidity controls for the collections to be housed in the space, with a
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pan-institutional focus on shared resources.

E. Preliminary design of collections storage areas must address floor load requirements of
the collections storage system.

F. In consultation with Collecting Unit staff and OFEOQ, provide appropriate seismic
measures in the design of collections storage facilities and equipment including provisions
for restraints for items on open shelving and anchoring of storage equipment.

G. Neither water nor sanitary waste piping is allowed to run over collections areas. Fire
sprinkler piping is an exception.

H. Neither building utilities nor mechanical units that require regular service shall be located
in collections storage areas. If absolutely required, the equipment must be electrical.
Refer to Section 233600 Air Terminal Units.

l. Refer to Division 23, Heating, Ventilation and Air Conditioning, for specific requirements
for temperature and humidity sensors and automated control systems to serve collections
storage rooms.

J. Locate collections storage rooms in close proximity to the freight elevator.

K. Provide a separate, dedicated storage space that is adequately sized for the anticipated
volume of crates.

L. Design of doors leading into collections storage areas shall meet these requirements:
1. All collections storage doors shall have door closers and door sweeps for pest
management.
2. All collections storage doors shall be minimum 1067 mm (3 ft. 6 in.) in width to

facilitate material movement and handling.

M. Collections storage areas shall not be located in close proximity to breakrooms, kitchens,
or other spaces where food may be present.

N. Provide 1219 mm (4 ft.) high, minimum 16 gauge stainless steel corner guards at all
outside corners of collections storage areas and associated corridors.

7.04  Loading Dock/Mailroom/Storage

A All deliveries to museum facilities must be directed to the building service entrance. This
includes deliveries by shipping, courier, and the U.S Postal Service.

B. Locate a secure storage area for delivered items and an interior staging area adjacent to
the loading dock in each facility. Provide a direct route from the loading dock to the freight
elevator.

C. Locate a security booth on the loading dock. Refer to the SI Security Design Criteria
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document for more detailed requirements.

D. The mailroom shall be located on an exterior wall adjacent to the loading dock.
E. Provide an area for recycling (multiple collections) at the loading dock.
F. Provide a storage area for hazmat materials related to work performed in fabrication

shops, laboratories and wet collections at each facility.

G. Open loading docks must be covered a minimum of 1219 mm (4 ft.) beyond the edge of
the loading dock platform over the loading berth to provide protection of materials during
loading and unloading.

H. Provide a ramp from the loading dock down to grade to facilitate deliveries from small
trucks and vans. The maximum allowable slope of the ramp shall be 1:12.

l. Provide at least one off-street loading berth adjacent to the loading dock at each facility.
1. The berth must be a minimum of 4572 mm (15 ft.) wide. The length shall be
based on the longest vehicle serving the building as identified by the

Smithsonian facility manager.

2. Provide an apron space in front of the loading berth for vehicle maneuvering
equal to the berth length plus 609 mm (2 ft.).

3. The minimum headroom in the loading berth and apron area shall be 4572 mm
(151t.).
4, Truck maneuvering space should occur within the site and should be designed to

minimize impacts to traffic on adjacent streets and to pedestrian safety.

J. Wherever possible, provide a separate, dedicated loading dock for food service and a
separate, dedicated loading dock for collections/exhibitions receiving.

K. In facilities that use trash containers that are picked up by a trash service contractor,
provide at least one loading berth for the trash containers.

L. Provide an office for the materials handler, who oversees supplies, adjacent to the
Operations and Maintenance supply room.

7.05  Food Service/Restaurants
A. Food service kitchens shall not be located above collections storage areas.

B. Design built-in banguette seating on legs off the floor or with a stainless steel base in
order to prevent pests from nesting in the lower concealed cavity.

C. Provide sensor alarms on stainless steel drip pans under mechanical ductwork in areas of
high humidity, such as dishwashing rooms.
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7.06

D.

K.

Provide a filtration system for the water supply to all food service equipment that requires
water service.

Refer to Division 23, HVAC, Part Il, Section 2.03F for redundancy requirements for water-
cooled food service equipment.

Refer to Section 221323 Sanitary Waste Interceptors for requirements for grease
interceptors in food preparation areas.

Provide for on-site composting and recycling of waste including collection of oils for
biofuels, bottle, can, paper, and plastic recycling. Provide signage to encourage recycling
in dining areas.

1. Avoid storing waste near any collections storage or collection receiving/staging
spaces.
2. Carefully plan composting and recycling areas to minimize attraction of rodents

and other pests.
3. Provide water and drainage at composting areas.

Provide 1219 mm (4 ft.) high, minimum 16 gauge stainless steel corner guards at all
outside corners of food service back-of-house areas and associated corridors.

All doors in food service areas shall be minimum 1067 mm (3 ft. 6 in.) in width to
accommodate material handling and carts.

All restaurants, operated by Smithsonian Enterprises (SE) and other vendors, shall be on
separate utility meters. Refer to Section 22113 Facility Water Distribution Piping and
Section 262713 Electricity Metering for respective water and electric meter requirements.

Provide locker area for food service employees.

Museum Shops

A.

Design of retail spaces, whether new or retrofit, must address all power and lighting
requirements. Coordinate power, data, and voice drops wherever cash/wrap and sales
counters are located.

The main retail shop in each museum facility may be located in close proximity to the
main entrance lobby. The location of the museum shop must be coordinated with the unit
director.

The shop area must be secured after hours by security grilles or some similar measure
approved by Smithsonian Enterprises (SE) and SI OPS.

All museum shops shall be on separate utility meters. Refer to Section 22113 Facility
Water Distribution Piping and Section 262713 Electricity Metering for respective water and
electric meter requirements.
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7.07  Auditoria

A. Provide a number of wheelchair locations in places of assembly with fixed seating. These
locations shall be dispersed throughout the seating per the Smithsonian Guidelines for
Accessible Design.

B. An acoustical engineer shall review design drawings for an auditorium or a large meeting
room in order to evaluate the acoustical properties of the proposed configuration and
interior finishes.

C. Neither water nor sanitary waste piping is allowed to run over auditoriums. Fire sprinkler

piping is an exception.

D. Design of auditoria must address access to relamping light fixtures and/or adjusting audio
visual equipment mounted above the stage and above the sloped floor seating area.
These tasks need to be accomplished without the use of scaffolding and with the
provision for necessary fall protection.

E. All auditorium fixed seating shall have the seat row letter and number identified on the
seats to allow for assigned seating at events.

7.08 Restrooms

A. Provide a plumbing fixture count that exceeds code minimums in each museum,
especially in the women'’s restrooms, per the SI Special Conditions for A/E Services.

B. Provide a separate unisex, accessible, “family” toilet room in museum facilities, where
possible, in addition to men’s and women'’s restrooms.

1. If a family restroom is provided and if there is adequate space, provide one
lavatory, one soap dispenser, and one hand dryer or paper towel holder mounted
at a lower height for children.

C. Provide a baby-changing station with its own sink in all public restrooms (men, women,
and family). Consider proximity to paper towel dispenser and trash receptacle as well as
space for stroller when laying out baby changing area.

D. Provide at least one drinking fountain on every floor near restrooms and near auditoria.
Refer to the Smithsonian Guidelines for Accessible Design for the required number of
accessible drinking fountains.

E. Locate wall washing strip lighting over toilet stalls minimum 914 mm (3 ft.) from wall to
allow maintenance staff to relamp the strip safely.

F. Provide a location (shelf/hook) for personal belongings while people (men or women) use
the restroom facility.

7.09  Child Care Centers
A Design of child care centers shall be in accordance with the National Association for the
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Education of Young Children (NAEYC) Program Standards and Accreditation Criteria.
Refer to Standard 9 — Physical Environment for design criteria related to indoor and
outdoor child care spaces.

B. Design of child care centers shall meet all applicable requirements of federal, state and
local jurisdiction code regulations. Where there is a discrepancy between different
criteria, the most stringent requirement shall apply.

C. Design outdoor spaces and play equipment for child care centers to meet the following
requirements:

1. Locate and design outdoor spaces associated with child care to maximize solar
gain during winter months to extend outdoor space use seasonally.

2. Incorporate natural elements such as water and planting in outdoor spaces to
enhance shading and cooling during warmer months and to provide interactive
educational opportunities.

3. If play equipment is utilized comply with the latest Consumer Protection Safety
Commission (CPSC) requirements for equipment, fall zones and safety
surfacing.

D. The designer shall collaborate with the child care center director to ensure that the design

elements support and enhance the Sl educational mission.

1. Design indoor and outdoor spaces to support and encourage socialization,
including small and large group activities.

2. Design indoor and outdoor spaces to support and encourage physical activity
and to promote mastery of gross and fine motor skills.

3. Design spaces with elements that support and encourage educational activities
and contact with natural elements.

E. Locate the child care center in proximity to a building entrance (for efficient drop-off and
pick-up of children by parents).

F. Provide sufficient space for stroller parking outside of the child care center entrance
without interfering with the required egress.

1. In laying out the egress route, take into consideration that infants may be moved
in cribs during an emergency evacuation.

7.10 Lobbies

A. Types of signage that may be required in museum lobbies are: building orientation and
wayfinding, public programs including exhibitions, and donor signage.

B. Provide a vestibule at each building entrance that meets accessibility requirements, that
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includes an air lock to conserve energy, and that has appropriate ventilation where the
vestibule serves also as a queuing area for security screening.

1. The distance between inside and outside doors in the vestibule shall comply with
the Smithsonian accessibility standards.

2. The depth of the vestibule shall be a minimum of 2134 mm (7 ft.) to minimize air
infiltration into the lobby.

3. An air lock is required for swing doors; revolving doors do not require an air lock.
7.11  Interior Landscaping

A. For areas where interior landscaping is considered for visual enhancement or air quality
enhancement, determine performance criteria to support healthy plant functioning and
survival. Coordinate across disciplines to provide adequate natural or supplemental
lighting for required photo periods, including electrical requirements and circuiting specific
to plant needs and locations. Coordinate HVAC requirements to provide adequate
humidity, temperature and air exchanges, locate supply ducts such that air is not blowing
directly on foliage or creating “hot spots”. Coordinate with plumbing for irrigation and
drainage requirements; coordinate with waterproofing needs as appropriate. Provide
access for maintenance and understand frequency of plant rotation, soil inoculation
programs, especially if used for seasonal displays.

7.12  Elevators
A. Refer to Division 14 Conveying Systems and to Smithsonian master specification

sections: 14210 Electric Traction Elevators, 14215 Electric Traction Freight Elevators,
14240 Hydraulic Elevators, 14245 Hydraulic Freight Elevators, and 14310 Escalators.

7.13  Stairs
A. The Smithsonian Guidelines for Accessible Design document specifies that Areas of
Rescue Assistance are required even in fully sprinklered buildings.
B. Provide access to the main roof from at least one enclosed stair.
C. The initial design effort shall address exit capacity needs of the facility throughout the life

of the structure before design of the enclosed rated stairs commences.

7.14  Corridors and Circulation Pathways

A. The minimum clear height of ceilings in corridors shall be 2438 mm (8 ft.).

B. Egress corridors must be appropriately fire rated and shall remain free of obstructions and
protrusions.

C. Provide 1219 mm (4 ft.) high, minimum 16 gauge stainless steel corner guards at all

outside corners in non-public corridors, where there is movement of carts, cases,
equipment, and trash and recycle bins.
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7.15

7.16

7.17

7.18

D. Corridor walls shall be made of durable, abuse-resistant materials, including but not
limited to CMU.

Security

A. In museums and collections storage facilities, security guard posts shall be located at
primary and secondary building entrances available to the public and to Smithsonian staff.

B. Refer to the SI Security Design Criteria document for the guard post requirement at
employee entrances, loading docks, and other service entrances.

Maintenance/Service

A. Provide access to all building service closets from common public corridors.

B. Provide at least one janitor closet per floor and one central maintenance room that is
accessible to the loading dock in each building.

C. For access by maintenance and service personnel, elimination of potential fall hazard
situations should be considered first. If this is not feasible, then parapets or standard
guardrails that meet applicable OSHA and ANSI requirements should be installed.

D. Requirements for using lift equipment (weight, access) to perform maintenance of exterior
building facade shall be considered during the design phase.

Penthouses

A. Keep roof-mounted equipment to a minimum. Any roof-mounted equipment must be
enclosed in a penthouse or behind screen walls.

B. Penthouses and screen walls shall be integrated into the exterior building design and
constructed of similar materials.

C. Do not locate roof-mounted equipment directly over collections storage areas.

D. If existing mechanical equipment on rooftops is not screened or is located over collections

storage, these existing conditions should be corrected whenever the equipment is
repaired or replaced.

Building Roof Treatments

A.

Where possible consider installation of roof treatments to encourage energy efficiency,
water harvesting, or stormwater treatment.

Consider the appearance and visual quality impacts of roof areas from public and non-
public areas, especially in terms of their ability to demonstrate sustainable practices.
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Temporary Facilities

A.

Smithsonian temporary facilities shall be considered those structures, i.e. shed, structure,
building, trailer, or enclosure, which are intended for storage, office or service uses and
are intended for a short term period of use. (The IBC building code defines the period as
180 days or less.)

The design of SI temporary facilities shall comply with all applicable provisions of fire, life
safety, and building and electrical codes. Requirements related to structural safety, fire
safety, means of egress, accessibility, light, ventilation and sanitation must be met to
ensure public health and safety.

Site Requirements

8.01

8.02

8.03

Protect and restore the natural ability of soils, vegetation, and associated topography to absorb
rainfall, remove pollutants, evapotranspirate, and recharge groundwater. When possible and
appropriate, manage stormwater on site to reduce flow to storm sewers by creating absorbent soils
and landscape conditions or by the use of man-made facilities.

Design decisions for all water needs shall be informed by data gathered during site inventory and
analysis. Water analysis should focus on quantification and evaluation of absorptive capacity,
surface permeability, and drainage. See Division 32 for more information.

Manage water as a site resource. Consider surface and stormwater management, potable water
needs, irrigation, and waste water disposal.

A.

A viable sustainable water budget shall be established for the project within the context of
the overall facility. Some portion of the water budget shall be apportioned for landscape
construction and maintenance. Irrigation design will adhere to the approved water budget.

Review the historic site conditions to identify previous drainage patterns, soil and
vegetation conditions.

Conduct a baseline analysis of current water conditions and context that focuses on
absorptive capacity, surface permeability, and drainage. Gather data pertaining to supply
stream, drainage area, hydrologic features and flow paths, neighboring sites and
structures, sewers, tidal conditions, and zoning and code requirements/constraints. This
will act as the foundation for design decisions.

The project will be designed to decrease sewer overflows that contribute to stream
contamination and flooding, and should improve groundwater recharge,
evapotranspiration, and water harvesting for plantings.

Whenever possible and desirable, increase the absorption capacity of the site through the
use of porous soil matrix that allows for infiltration and plants that absorb and
evapotranspirate moisture, and decrease areas of unnecessary impermeable surfaces in
order to reduce runoff.

1. Retain and infiltrate stormwater into subsurface layers to reduce the volume of
runoff entering the sewers and increase groundwater recharge.
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2. Capture runoff from storm events, and provide water quality treatment, while
slowing and reducing discharge.

3. Use tanks, cisterns, rain barrels, and other vertical containers located to harvest
and store runoff from buildings during rain events. Dry wells may also be used to
temporarily store and slowly infiltrate runoff.

4, Use stormwater as a resource by directing stormwater runoff to plant beds where
infiltration, limited ponding, detention, and pollutant filtering can occur.

8.04  Soil characteristics play a major role in the health of vegetation and in water management. It is
essential to determine soil conditions early in the design process and is critical to achieving a high
performance landscape. See Division 32 for more information.

8.05  Manage soil as a site resource. Soil is a dynamic natural system and soil characteristics play a
major role in the health of vegetation and in water management. An understanding of the quality,
contamination, percolation, and bearing capacity of existing soils shall guide design, construction,
and maintenance.

A To the greatest extent possible, minimize soil disturbance whenever possible to preserve
and protect soil resources from damage by limiting the area of site disturbance, controlling
erosion and compaction during construction. This is a critical step to preserving soil
structure, and maintaining infiltration and groundwater recharge. It can be a costly and
time intensive process to recreate the structure and function of natural soil.

8.06 Identify, assess, and protect existing vegetation for aesthetic, cultural, historic, and ecological
value. Preserve existing on-site vegetation and its stormwater management, air quality, and
microclimate benefits. See Division 32 for more information.

8.07  Manage existing and new vegetation as a resource.

A. Identify vegetation that should be preserved or enhanced and mitigate invasive vegetation
as necessary.

B. Create species specific critical root zone (CRZ) protection areas to prevent construction
damage and soil compaction.

C. Develop site plans and building locations in a way that preserves existing trees and other
significant vegetation together with existing stormwater drainage patterns so as to not
deprive vegetation of existing water resources.

D. Plan site stormwater management, water harvesting and irrigation strategies around
vegetation needs.

E. Plan for and ensure adequate watering of vegetation during establishment periods for new
plantings even for landscapes that will ultimately not be irrigated.

8.08  To ensure that projects are cost-effective and easily buildable, integrate construction planning early
into the design phase. This allows for the establishment of realistic and comprehensive project
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goals, budgets, schedules, and cost or time-saving strategies.

A. Create detailed construction staging and scheduling plans to understand and control site
work in order to protect soils, vegetation, and water resources throughout the duration of
construction. This should improve the understanding of the scope of work, the needed
construction documentation, and the accuracy of bidding and scheduling information.

B. Please see Division 2 for temporary tree, vegetation, and soil protection.

8.09  Site lighting shall take into consideration OPS security requirements, Crime Prevention Through
Environmental Design (CPTED), control of light pollution, and site specific light hierarchy. For
example, projects on the National Mall must consider the National Capital Planning Commission
established light hierarchy.

8.10  All projects dealing with exterior of buildings and all exterior staging areas must coordinate with
OFMR personnel including Building Management and Smithsonian Gardens and adhere to the
Smithsonian Institution Gardens standard technical specification sections, which include, but are
not limited to:

A. Protection of Flora, Fauna, Irrigation Systems

B. Topsoil

C. Tree Protection

D. Lawns and Grasses

E. lrrigation

Specifications
010000 Supplementary Conditions for Construction

9.01  The Supplementary Conditions specification section for large projects is available on the OFEO
A/E Center Website.

9.02  The Supplementary Conditions specification section for small projects can be obtained from the
OFEO design manager.

9.03  The AJE shall be required to edit the appropriate section according to project-specific requirements,
which the A/E can coordinate with the OFEO design manager.

9.04  The specifications and project requirements for maintenance and repair projects not requiring a
design can be obtained from the OFMR COTR.
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Division 02 - Existing Conditions

Reference Codes, Standards and Guidelines

The following list contains the codes, standards and guidelines to which the text refers in this Division. The
AJE is responsible for the research of all codes, standards and regulations, including federal, state and local,
which are applicable to the project design. Refer to the Smithsonian Institution, Office of Facilities,
Engineering and Operations, Codes, Standards and Guidelines, latest edition, for a list of codes, standards
and guidelines. All design work shall comply with the requirements of the latest edition of codes and
regulations in use at the time of the design.

1.01  International Building Code (IBC)

1.02  SIOSHEM Fire Protection and Life Safety Design Manual

1.03  NFPA 101 Life Safety Code

1.04  NFPA 241 Standard for Safeguarding Construction, Alteration, and Demolition Operations

1.05 Sl Security Design Criteria

Design Requirements
2.01  Construction Barriers
A. Refer to the SI OSHEM Fire Protection and Life Safety Design Manual for all applicable
requirements for construction barriers, such as the fire rating requirement for barriers

between the construction area and occupied spaces.

B. All dust barriers shall be constructed of non-combustible or fire retardant materials per the
SI OSHEM Fire Protection and Life Safety Design Manual.

202  Temporary Tree, Vegetation and Soil Protection

A. An ISA certified arborist, who has a minimum of five years experience in the field of urban
forestry and remediation of construction damage, shall identify trees to be protected with
the limit of disturbance and determine the means and methods to be used.

B. All tree protection to be installed prior to the start of all work on site.

C. Equipment pathways shall avoid critical root zones. Vehicular traffic or storage of materials
inside the drip-line of trees and shrubs requires approval of Smithsonian Gardens through
the COTR. Ifitis necessary for vehicles to cross planting beds, bed bridging is required.
No parking on the turf is permitted at anytime.

D. Generator placement on site requires approval of Smithsonian Gardens.
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E. When aerial work is being performed above plantings, a protective frame is required to be
erected at least 300 mm (12 in.) above the tops of the plant material. Approval from
Smithsonian Gardens through COTR is necessary to tie-back trees and shrubs. This must
be performed by a certified arborist approved by Smithsonian Gardens through COTR.

2.03  Asbestos and Lead Abatement
A. Refer to the Smithsonian master specification sections listed below for project
requirements for asbestos and lead abatement in Sl facilities.
I1. Specifications
028xxx — Asbestos and Lead Abatement

028200 Asbestos Abatement

A. The Smithsonian master specification section is available on the OFEO A/E Center
Website.

028300 Work Activities Impacting Lead-Containing Materials

A. The Smithsonian master specification section is available on the OFEO A/E Center
Website.
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Division 03 — Concrete

l. Reference Codes, Standards and Guidelines
The following list contains the codes, standards and guidelines to which the text refers in this Division. The
AJE is responsible for the research of all codes, standards and regulations, including federal, state and local,
which are applicable to the project design. Refer to the Smithsonian Institution, Office of Facilities,
Engineering and Operations, Codes, Standards and Guidelines, latest edition, for a list of codes, standards
and guidelines. All design work shall comply with the requirements of the latest edition of codes and
regulations in use at the time of the design.
1.01  International Building Code (IBC)
1.02  SIOSHEM Fire Protection and Life Safety Design Manual
1.03  American Concrete Institute (ACI)

1.04  Precast/Prestressed Concrete Institute (PCI)

1.05 Sl Security Design Criteria

Il. Design Requirements
2.01  Concrete Stairs

A. Refer to the IBC building code for all requirements for stairs, such as dimensions for stair
width, headroom, riser height, tread depth, and landing.

B. Provide integral non-slip nosings on all stair treads. Surface applied nosing type is not
allowed.
C. Apply slip-resistive finish on concrete stair treads, ramps and platforms.

II. Specifications
033xxx — Concrete
033300 Architectural Concrete
A. The Contractor shall be required to fabricate and erect a sample panel of exposed

concrete elements prior to construction of the Work showing all of the required finishing
techniques, i.e. finishes and textures.
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034xxx — Precast Concrete
034500 Precast Architectural Concrete

A. The Contractor shall be required to fabricate and erect a sample panel of exposed
concrete elements prior to construction of the Work showing all of the required finishing
techniques, i.e. finishes and textures.

B. The concrete used in the sample panels shall be provided from the project concrete
supplier and shall represent the approved mix for strength and texture.
Designer shall consider stipulating all elements exposed to view meet the PCI
requirements for “architectural concrete” for finishes and tolerances.

035xxx — Concrete Topping and Underlayment
035300 Concrete Topping

A. Installation of cement-based, self-leveling topping over structural grade concrete must be
performed by a qualified, factory-trained installer with previous experience.

B. Specify proper concrete design mix and final floor levelness required to accommodate
end use of topping slab — for example, installation of floor rail system for mobile storage
shelving system.

C. Topping shall be able to be installed from 6 mm (1/4 in.) to 51 mm (2 in.) in one pour and
up to 127 mm (5 in.) with the addition of an appropriate aggregate, and topping must be
tapered to match existing floor slab elevation.

D. Topping must be coated with a wear finish coating suitable for the intended use of the
floor. Finish may be high performance, water-borne acrylic concrete sealer if appropriate
for use.

E. Substrates shall be inspected and corrected for moisture and any other conditions that

could affect the performance of the topping or the finish sealer.
035413 Gypsum Cement Underlayment

A. This material shall not be used in exterior locations or where moisture migration may be
an issue such as slabs on grade.
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Division 04 — Masonry

l. Reference Codes, Standards and Guidelines
The following list contains the codes, standards and guidelines to which the text refers in this Division. The
AJE is responsible for the research of all codes, standards and regulations, including federal, state and local,
which are applicable to the project design. Refer to the Smithsonian Institution, Office of Facilities,
Engineering and Operations, Codes, Standards and Guidelines, latest edition, for a list of codes, standards
and guidelines. All design work shall comply with the requirements of the latest edition of codes and
regulations in use at the time of the design.
1.01  International Building Code (IBC)
1.02  SIOSHEM Fire Protection and Life Safety Design Manual
1.03  National Concrete Masonry Association (NCMA)
1.04  Brick Institute of America (BIA)
1.05 Indiana Limestone Institute of America (ILIAI)
1.06  Marble Institute of America (MIA)
1.07  Interagency Security Committee (ISC) Security Design Criteria
1.08 Sl Security Design Criteria
1.09  American Concrete Institute (ACI) 530.1 Specification for Masonry Structures

1.10  ASTM C90 Standard Specification for Loadbearing Concrete Masonry Units

111  ASTM E119 Standard Test Methods for Fire Tests of Building Construction and Materials

Il. Design Requirements
2.01  Exterior Walls

A. Perimeter or exterior walls shall be designed in accordance with the ISC Security Design
Criteria — Structural Section.

B. The selection of exterior building fagade materials for Smithsonian buildings on or near
the National Mall in Washington is subject to external review by Federal agencies
including NCPC, CFA and the Advisory Council on Historic Preservation. Refer to the SI
Special Conditions for A/E Services for more detail about the review process.

C. Masonry facades shall be designed with primary and secondary waterproofing and air
barrier systems.
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D. Project specifications shall require the contractor to assign a single point of responsibility
for coordination and responsibility for exterior connection points (including, but not limited
to, roofing, flashing, facade elements, and waterproofing).

E. At a minimum, on-site air and water infiltration testing shall be required for all customized
wall assemblies.

2.02  Interior Walls
A. At a minimum, interior partitions shall be designed in accordance with space
classifications as listed in the Appendix A — Security Design Criteria Matrix in the SI

Security Design Criteria document.

2.03  Masonry and Stone
A Specify masonry/stone to match existing materials in renovations and additions. New
material shall match the size, color and texture of the original masonry/stone, including
color of the mortar.

B. Specify masonry/stone that is readily available for new building design. There is limited
space available for storage of “attic stock” materials for new buildings.
II. Specifications

042xxx — Unit Masonry

042000 Unit Masonry

A. Install concrete masonry units in accordance with ACI 530.1.
B. Install loadbearing concrete masonry units in accordance with ASTM C90.
C. Provide concrete masonry units that comply with requirements for fire resistance ratings

where needed and as determined by testing according to ASTM E119.

042113 Brick Masonry

A. Brick masonry shall be designed and constructed according to the standards of the Brick
Institute of America.

B. The Contractor shall be required to fabricate and erect one or more sample wall panels.
The minimum size of the mock-up shall equal 1.5m2 (16 sqg. ft.). Sample panels shall
contain the proposed brick and mortar and include masonry backup, wall ties, insulation,
and any limestone/precast stone trim, applicable to the project.
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Division 05 — Metals

l. Reference Codes, Standards and Guidelines

The following list contains the codes, standards and guidelines to which the text refers in this Division. The
AJE is responsible for the research of all codes, standards and regulations, including federal, state and local,
which are applicable to the project design. Refer to the Smithsonian Institution, Office of Facilities,
Engineering and Operations, Codes, Standards and Guidelines, latest edition, for a list of codes, standards
and guidelines. All design work shall comply with the requirements of the latest edition of codes and
regulations in use at the time of the design.

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.08

1.09

1.10

111

1.12

1.13

International Building Code (IBC)
SI OSHEM Fire Protection and Life Safety Design Manual
Sl Safety Manual

OSHA Standards — 1910.24 Fixed Industrial Stairs, 1910.26 Portable Ladders, 1910.27 Fixed
Ladders

American Institute of Steel Construction (AISC) 303 Code of Standard Practice for Steel Buildings
and Bridges

ANSI/AISC 360 Specification for Structural Steel Buildings
ANSI/AWS D1.1 Structural Welding Code — Steel
Smithsonian Guidelines for Accessible Design

National Association of Architectural Metal Manufacturers (NAAMM) Metal Finishes Manual for
Architectural and Metal Products

National Association of Architectural Metal Manufacturers (NAAMM) 531 Metal Bar Grating Manual

Sheet Metal and Air Conditioning Contractors National Association (SMACNA) Architectural Sheet
Metal Manual

ASTM A36 Standard Specification for Carbon Structural Steel

Sl Security Design Criteria

Il. Design Requirements

2.01  Metal Fabrications
A. The design of metal ladders (fixed and portable) and fixed industrial stairs shall meet the
safety requirements identified in the SI Safety Manual and in the applicable OSHA
standards.
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2.02  Metal Stairs

A Refer to the IBC for all requirements for stairs, such as dimensions for stair width,
headroom, riser height, tread depth, and landing.

B. Refer to the SI OSHEM Fire Protection and Life Safety Design Manual for requirements
for stairs.

2.03  Metal Railings

A Refer to the IBC for all requirements for handrails and guard rails.

B. Refer to the SI OSHEM Fire Protection and Life Safety Design Manual for requirements
for handrails and guard rails. Railings and guards must be approved by OSHEM
representatives, with regards to height and construction.

C. The design of handrails shall comply with the Smithsonian Guidelines for Accessible

Design, such as the requirements for allowable mounting height and for clearance
between handrail and wall.

D. Railings and guards must have a maintenance-free finish.
E. Provide sufficient intermediate exterior handrails.
F. All handrails must be of sturdy construction and durable material due to heavy use and

frequent use as places for people to lean and sit.

G. If fall hazards cannot be eliminated, OSHEM prefers passive fall prevention systems such
as parapets and standard guardrails that meet the height and strength requirements
outlined in OSHA and ANSI standards.

H. Match facility unique requirements as requested by the Smithsonian project manager. For
example at the National Zoo, railings and guards are most often Cor-ten to mitigate rust.

Consider integral lighting in the design of new handrails in public spaces and on the
exterior at museum entrances.

2.04 Metal Finishes

A. Comply with the NAAMM Metal Finishes Manual for Architectural and Metal Products for
recommendations for applying and designating finishes.
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I1. Specifications

055xxx — Metal Fabrications

055000 Metal Fabrications

A.

Exterior metal ladders shall be hot-dipped galvanized at a minimum and shall not be
painted.

055100 Metal Stairs

A.

Exterior metal service stairs shall be hot-dipped galvanized at a minimum and shall not be
painted.

Exterior metal service stairs shall be wide enough to accommodate equipment, especially
on a roof.

Exterior metal service stairs shall not be visible from the ground.

Metal stairs of four or more risers shall be equipped with standard handrails based on
configuration and exposure as outlined in OSHA and ANSI Standards.

055213 Pipe and Tube Railings

A.

Exterior handrails shall be maintenance-free (not require painting, for example) and shall
be fabricated of bronze, aluminum, or stainless steel.

055300 Metal Gratings

A.

B.

Metal bar gratings shall comply with the ANSI/NAAMM 531 Metal Bar Grating Manual.
Steel components of steel gratings shall comply with ASTM A36.

Gratings shall comply with the accessibility requirements of the Smithsonian Guidelines
for Accessible Design.

1. Openings shall allow passage of a sphere no greater than 13 mm (1/2in.) in
diameter.
2. Elongated openings shall be placed so that the long dimension is perpendicular

to the dominant direction of travel.

Exterior gratings shall satisfy both vehicular loading requirements and accessibility
requirements for pedestrians/persons with disabilities.

1. Provide close spacing of the bearing bars — 6 mm (1/4 in.) to 13 mm (1/2 in.)
space between bars - to accommodate wheelchairs, high heel shoes, and
bicycles.

2. The gratings shall have a non-slip finish.
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E. Gratings shall be designed and fabricated to meet the loading requirements, clear span
conditions and maximum deflections specified.

1. Provide anchorages for gratings, grating frames and supports where required to
secure gratings to in-place construction.

2. Fabricate grating sections in shop to greatest extent possible to minimize field
splicing and assembly.

057xxx — Decorative Metal
057300 Decorative Metal Railings
A. It is recommended that the design of new decorative metal railings at Smithsonian
museum buildings on the exterior and in the interior public areas (lobbies, monumental

stairs) shall match the profile and material of historic railings if they exist.

B. Exterior handrails shall be maintenance-free (not require painting, for example) and shall
be fabricated of bronze, aluminum, or stainless steel.
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Division 06 — Wood, Plastics, and Composites

l. Reference Codes, Standards and Guidelines

The following list contains the codes, standards and guidelines to which the text refers in this Division. The
AJE is responsible for the research of all codes, standards and regulations, including federal, state and local,
which are applicable to the project design. Refer to the Smithsonian Institution, Office of Facilities,
Engineering and Operations, Codes, Standards and Guidelines, latest edition, for a list of codes, standards
and guidelines. All design work shall comply with the requirements of the latest edition of codes and
regulations in use at the time of the design.

1.01

1.02

1.03

1.04

1.05

1.06

1.07

1.08

1.09

1.10

International Building Code (IBC)

SI OSHEM Fire Protection and Life Safety Design Manual

Sl Standard Exhibit Fabrication Specifications

SI OPS Exhibit Case Construction and Alarming Design

Architectural Woodwork Institute (AWI) Quality Standards

ANSI A208.1 Standard for Particleboard

ANSI A208.2 MDF for Interior Applications

Forest Stewardship Council (FSC) Principles and Criteria for Forest Stewardship
Ozone Transport Commission

Sl Security Design Criteria

Il. Design Requirements

2.01

Carpentry

A All wood and wood products used for walls, platforms, blocking, furring, exhibit cases,
light attics with electric lighting, and similar applications shall be fire retardant, pressure
impregnated (FRPI) per the SI OSHEM Fire Protection and Life Safety Design Manual.

1. Fire retardant coatings of intumescent paint or other fire retardant chemicals are
not acceptable in lieu of fire retardant pressure treated wood per the S| OSHEM
Fire Protection and Life Safety Design Manual.

B. All exterior wood shall be rated for exterior use, shall have longevity, and shall be termite-
proof, pest-resistant and weather-resistant.

1. Specify pressure-treated lumber for blocking where moisture may be

encountered, such as below grade locations and roof locations.
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2. Specify environmentally sensitive treated lumber where the building material
selections may impact the scientific or preservation work to be performed in the
facility (SERC, for example).

C. Specify that lumber shall be certified wood, which is obtained from forests certified by a
FSC-accredited source to comply with FSC certification criteria.

2.02  Wood Decking and Sheathing

A All decking and sheathing shall be designed to meet the requirements of the S| OSHEM
Fire Protection and Life Safety Design Manual.

2.03 Woodwork

A All cabinetry shall be fabricated to conform to the Architectural Woodwork Institute Quality
Standards, Section 400, for Custom Grade material and workmanship.

B. Refer to SI Standard Exhibit Fabrication Specifications for requirements for wood
products, such as plywood, medium density fiberboard and framing lumber, and for
laminates to be used in exhibit case construction.

C. Refer to the SI OPS Exhibit Case Construction and Alarming Design document for
security requirements for materials used in exhibit case construction.
D. Do not use plastic laminate as finish material in Sl retail and food service areas.
2.04  Plastics
A. Refer to the SI OSHEM Fire Protection and Life Safety Design Manual for standards

prohibiting the use of plastics and foamed plastics in exhibit construction unless specific
criteria have been met.

B. Refer to SI Standard Exhibit Fabrication Specifications for requirements for acrylic
products to be used in exhibit case construction.

C. Use of plastics in building construction shall conform to the requirements of IBC and the
Life Safety Code.
II. Specifications
061xxx — Carpentry
061000 Rough Carpentry

A FRPI plywood 19-mm (3/4-in.) thick shall cover three walls of any utility or security closet
to be used for mounting equipment.
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061500 Wood Decking and Sheathing
A. Specify appropriate fasteners for use with treated lumber.

B. Bond breakers or backing materials shall be used where treated lumber is adjacent to
incompatible materials.

C. Roof sheathing shall be tongue-and-groove type or shall be fastened with clips.

062xxx — Finish Carpentry

062023 Interior Finish Carpentry

A. Finished carpentry and cabinet work shall be manufactured and installed by a single firm
specializing in the production and installation of work matching the specified industry
standard.

B. Architectural millwork and finished cabinetry shall conform to AWI Custom Grade as

established by the American Woodworking Institute (AWI) “Quality Standard”.

C. The fabricator/installer shall be a certified participant in the AWI Quality Certification
Program.
D. A fabricator shall prepare shop drawings showing locations of each item with dimensioned

plans and elevations, large scale sections and details showing attachment devices,
components and hardware with specifications; indicate seaming of finish materials and
submit the shop drawings to the architect for review prior to commencing fabrication.

E. A fabricator shall fabricate all millwork from field measurements with provisions for
scribing as required to meet built-in conditions.

F. In a millwork design where cabinet doors exceed 813 mm (32 in.) in height, the architect
shall include the provision for 1 % pair of hinges per leaf. The fabricator shall verify the
adequacy of the proposed hinges to support each door/leaf.

G. The General Contractor shall refer to Power and Communication Plans and Elevations to
coordinate millwork with scheduled electrical/telephone/data outlets.

H. The fabricator shall assemble units in the shop utilizing largest components as practical to
minimize field cutting.

The General Contractor shall coordinate the delivery of millwork with all other applicable
trades so that casework and finish carpentry are not delivered or installed until painting,
wet work and similar operations which could damage finished work have been completed
and HVAC systems have been properly operating for ten (10) days.

J. The fabricator shall install casework and finish carpentry plumb, level true and straight
with no disruptions.
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K.

Many wood species experience off-gassing of VOCs (volatile organic compounds) which
can affect artifacts and sensitive collections. Therefore, an architect/designer needs to
carefully consider the selection of wood products---flooring and casework materials---for
storage or display.

064xxx — Architectural Woodwork

064113 Wood-Veneer-Faced Cabinetry

A.

When specifying veneers for architectural woodwork and/or built-in or free-standing
casework, the architect shall identify the specific information about the selected wood,
such as:

1. Wood species
2. Exact log number---or flitch if amount of veneer required is less than a log
3. Vendor's contact information

The architect shall obtain a finished submittal from the actual log or flitch which will
become the architect's control sample.

When matching veneers the architect shall consider the following characteristics of
veneers:

1. Veneer Leaves — Describe how the leaves are to be matched, such as “All
adjacent leaves to be book matched.”
a. Book matching will result in a mirror image between adjacent veneer
leaves.
b. Slip matching will result in an even progression of grain between
adjacent veneer leaves.
C. End matching is required when the elevation is taller than the veneer.

Identify whether the fabricator shall book or slip the veneer at the end
match line. Both the end match and the choice of either book or slip at
the match line shall be indicated on the drawings.

2. Veneer Panels (which apply to all types of projects using veneer such as walls
and free-standing millwork due to the limited width of all veneer species) -
Include a statement about the panels, such as “All adjacent panels shall have an
equal number of veneer leaves and shall be centered balanced.”

3. Veneer Numbering — On the elevation of the millwork and/or the architectural
woodwork design, add a note requiring that “All panels across the elevation shall
be sequenced and numbered.”

The architect shall call out the desired Finish System on the drawings, such as “The
architectural woodwork/millwork finish shall be catalyzed lacquer (conversion varnish,
marine epoxy, etc.)” OR “The woodwork/millwork shall be stained to match architect's
control sample.”
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1. The architect shall call out the Finish Sheen, such as “The sheen of finish shall
be (40% - 60%).” (Indicate percentage.)

To ensure that the completed wood veneer product designed by the architect matches the
control sample, the architect shall consider the following:

1. Has the control sample been stained or does it just have a clear finish? If the
sample has a stain, the staining process must occur prior to the clear finish
application.

2. What is the sheen level of the finish---matte, satin or high polish?

3. Is the design intent of the millwork/architectural woodwork to have an open pore

or closed pore finish?

The fabricator shall submit finished samples of each wood, from the specified
log(s)/flitch(s) and with the type and level of finish specified to match the control sample in
the architect’s record.

064116 Plastic Laminate

A.

A gloss finish is recommended for vertical surfaces only. It is not recommended for
horizontal applications.

Plastic Laminate shall not be adhered directly to plaster, gypsum board (drywall), or
concrete.

Plastic Laminate shall not be used in areas exposed to temperatures exceeding 135° C
(275°F) or for exterior applications.

Plastic laminate shall be bonded to an appropriate substrate, such as #45 density
particleboard (ANSI A208.1 — 2009) or Medium Density Fiberboard (MDF) (ANSI A208.2 -
2009).

When specifying plastic laminate for any millwork that will be associated with excess heat,
located near flames and large horizontal or vertical installations such as those associated
with rolling, overhead fire doors, the architect/designer must specify fire-rated plastic
laminate. In order to specify this type of plastic laminate, the architect/designer must
designate either “fire-rated general purpose grade” or “fire-rated vertical grade” and add
the manufacturer’s designated number to the specification number. In order to achieve a
Class A or 1 fire-rating in plastic laminate panels, the specifier must also---in addition to
specifying fire-rated laminate---specify 2-part Resorcinol Adhesive and fire-rated particle
board substrate.

064213 Stile and Rail Wood Paneling

A.

The veneer within the insert panels shall be center balance matched with an equal
number of leaves per panel.
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B.

The stiles and rails with veneered construction shall have either edges banded or
hardwood moldings to conceal core and veneer joints.

The grain on the stiles shall run vertically.
The grain on the rails shall run horizontally.
The joint between any interior field rails to stiles shall be simply end matched.

All veneer leaves for raised/recessed panels shall be end matched or continually
matched---depending on Architect/Designer preference---with the grain of the specified
wood veneer. In most cases the specified wood veneer leaf should be wide enough to
cover the entire raised or recessed panel. On the occasion where it does not entirely
cover the panel, the Architect/Designer should call out for either a book or slip match---
whichever is appropriate---on those pieces.

The outside corner of stile and rail paneling shall be made with either lock-mitered or
mitered-and-splined construction.

All adjacent raised/recessed panels shall be sequenced and numbered (for easier
clarification from panel fabricator to installer).

All panels within the elevation shall be matched---center, balanced or random, depending
on Architect/Designer preference.

064216 Flush Wood Paneling

A.

The veneer of the flush panels shall be center balance matched with an equal number of
leaves per panel.

Any exposed panel edges shall be finished in a method which has been specified by the
Architect/Designer, such as solid wood, wood veneer matching the face or metal channels
forming reveals.

Adjacent leaves of veneer on each flush panel shall be matched---center, balanced or
random, depending on Architect/Designer preference.

The matched adjacent panels that shall be sequenced and numbered for easier
clarification from the panel fabricator to the installer.

Where there is an elevation taller than what the veneer leaf will achieve, the veneer needs
an end match vertically at some horizontal point on the elevation.

064400 Architectural Woodwork

A.

B.

All architectural woodwork shall be designed to AWI Custom Grade standards.

Formaldehyde-free FR particle board may be used as cabinet carcass material for
temporary exhibit millwork.
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C. Refer to AWI Custom Grade guidelines for visible connections.
064600 Wood Trim

A. All wood trim shall be designed to AWI Custom Grade standards.

B. Refer to AWI Custom Grade guidelines for joints and connections.

066xxx — Solid Surfacing
066116 Solid Polymer (Solid Surfacing) Fabrications

A. Solid Surfacing is a solid homogeneous material that is a fully densified composite of
modified resin and mineral filler.

B. Solid Surfacing shall not be used in applications which involve exposure to heat sources
that may elevate the material temperature above 79°C (175°F).

C. Prior to fabrication, the Solid Surface material should be 18°C (65°F) or warmer.

D. When Solid Surface material is used for horizontal surfaces, such as countertops, there
must be a support provided every 457 mm (18 in.) for 12.7 mm (1/2 in.) thickness.

E. Solid Surface material that is 6.4 mm (1/4 in.) thick shall not be used for horizontal
applications.
F. Wood underlayment may not be used as a support for horizontal Solid Surface.

G. An unsupported overhang shall be restricted to 152 mm (6 in.) for 12.7 mm (1/2 in.) thick
Solid Surface material.

H. Particle board shall not be used as a substrate or support with Solid Surfacing material.
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Division 07 — Thermal and Moisture Protection

l. Reference Codes, Standards and Guidelines
The following list contains the codes, standards and guidelines to which the text refers in this Division. The
AJE is responsible for the research of all codes, standards and regulations, including federal, state and local,
which are applicable to the project design. Refer to the Smithsonian Institution, Office of Facilities,
Engineering and Operations, Codes, Standards and Guidelines, latest edition, for a list of codes, standards
and guidelines. All design work shall comply with the requirements of the latest edition of codes and
regulations in use at the time of the design.
1.01  International Building Code (IBC)
1.02  SIOSHEM Fire Protection and Life Safety Design Manual
1.03 Sl Safety Manual
1.04 Sl Security Design Criteria
1.05  National Roofing Contractors Association (NRCA) Waterproofing Manual

1.06  Sheet Metal and Air Conditioning Contractors National Association (SMACNA) Architectural Sheet
Metal Manual

1.07  Occupational Safety and Health Administration (OSHA) Standards
1.08  ASTM C1193 Standard Guide for Use of Joint Sealants

1.09  ASTM C1472 Standard Guide for Calculating Movement and Other Effects When Establishing
Sealant Joint Width.

1.10  ASTM D312 Standard Specification for Asphalt Used in Roofing

111  ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials
112  ASTM E 2178 Standard Test Method for Air Permeance of Building Materials

1.13 UL 790 Standard for Safety Standard Test Methods for Fire Tests of Roof Coverings

1.14  NFPA 256 Standard Methods of Fire Tests of Roof Coverings

1.15  National Building Code of Canada

1.16  ASTM E1980 Standard Practice for Calculating Solar Reflectance Index of Horizontal and Low-
Sloped Opaque Surfaces

1.17  ASHRAE Standard 90.1 Energy Standard for Buildings Except Low-Rise Residential Buildings
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Il. Design Requirements

2.01

2.02

Waterproofing

A.

Membrane waterproofing should follow the recommendations of the National Roofing
Contractors Association (NRCA) Waterproofing Manual.

Membrane waterproofing shall be fully bonded.

Below-grade waterproofing shall be applied to the positive pressure side and must be
covered by a protection mat to shield the waterproofing membrane from destructive
effects of construction activities, ultraviolet radiation, or aggressive vegetation.

The use of redundant waterproofing systems is encouraged.

Where practical, provide membrane waterproofing at entrances that extends under the
entire vestibule, and sheds water toward the exterior (e.g. extensions of the plaza
waterproofing) and can collect and discharge water that penetrates past the doors.

Provide foundation waterproofing that turns up a minimum of 203 mm (8 in.) above grade.

Waterstops shall be used at construction joints in below-grade walls, footings and other
elements where a water-proof system is required. Wherever possible use level changes to
create a redundancy with the substrate in the event the water barrier fails.

Metal panel facades shall be designed with primary and secondary waterproofing and air
barrier systems.

AJE shall perform and submit dewpoint analysis for ALL building envelope components to
demonstrate proper moisture prevention/removal and use of vapor retarders. At a
minimum, the analysis shall address the following:

Where the dew point will occur;

Where the temperature profile will be;

Where the primary vapor retarder will be located;
How far moisture will be allowed to penetrate.

o=

Construction documents shall clearly indicate all drainage and air passages. Detailing
shall indicate critical corner terminations, interface of all differing systems, proper sealant
methodologies, etc.

Thermal Insulation

A.

All insulation materials shall have a flame spread rating of 25 or less (75 for sprinklered
spaces) and a smoke developed rating of 450 or less when tested in accordance with
ASTM E84.

Provide insulation under concrete slabs on grade where a perma-frost condition exists.
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C. An air/moisture barrier shall be designed for all new construction and shall be employed
wherever possible during renovation of existing exterior envelopes.

D. Air barrier system shall be continuous from roof to wall to foundation.

E. AJE shall perform and submit dewpoint analysis for ALL building envelope components to
demonstrate proper moisture prevention/removal and use of vapor retarders.

F. Foam plastic insulation shall be protected in accordance with IBC.

G. When cellular plastic insulation is used in building exterior construction, these materials
shall conform to the requirements of the current edition of the Canadian Building Code.
Cellular plastics shall not be used for interior insulation.

H. Thermal insulation materials shall be asbestos free.

l. Where permitted by perimeter conditions, provide an R-30 insulation value or meet
requirements of ASHRAE 90.1.

2.03  Roofing

A. Roof designs shall have a fire-resistance rating appropriate for the building construction
type per the International Building Code.

B. All roofing materials (coverings and decks) shall be UL-listed and in accordance with UL
790 and NFPA 256.

C. SMACNA Architectural Sheet Metal Manual shall be used as a guide for detailing and
specification of sheet metal flashing and trim.

D. Proper drainage, flashing and allowance for expansion are imperative for successful roof
design.

E. Flat roofs designed for access must include a parapet or perimeter standard guardrail at

least 1067 mm (42 in.) in height.

F. Where parapets and guardrails are not feasible, a personal fall protection system must be
provided meeting requirements in OSHA and ANSI standards. Equipment shall be located
at least 3048 mm (10 ft.) away from roof edges and oriented with access panels inboard
of the roof edge.

G. Roof system shall be selected that has limited maintenance demands. The selected
system shall be thermally efficient, with consideration given to R-value, reflectivity and
emissivity. For buildings that are intended to have a service life in excess of 20 years, a
system with enhanced durability shall be selected to reasonably maximize the life of the
roof.

H. For new buildings and major roof renovations, the incorporation of rainwater harvesting
through water catchment systems shall be considered to maximize the cost-effective use
of water resources and minimize the amount of water run-off from the building.
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The use of the roof should be considered during design. This includes access for HYAC
maintenance, expected foot traffic and walkways, and the frequency of these uses.

J. Design architects shall consider peer review of roofing drawings and specifications by
someone knowledgeable of the specified system, preferably a Registered Roof
Consultant (RRC). Peer review shall be considered for buildings with very valuable
contents or operations, projects where the cost of the roofing work is very substantial, and
complex or unusual projects,

K. For large roofing projects or roofing repair projects, specify and budget for full-time, third-
party observation of the roofing installation. The third-party observer shall have a thorough
understanding of the system being installed.

L. Roofing specifications shall require the roof covering materials manufacturer to inspect
the roof application on the first or second day of application, and to perform an inspection
upon completion of the application. Submittal of the inspection reports shall be required.

M. Cut-out inspections of roofing work shall occur with selective inspection of systems to
verify correct installation. Project specifications shall require roofing contractor to repair
inadequate work.

1. All roofing materials are to be tested and analyzed for lead-based-paint and
asbestos containing materials prior to any cut-out inspections.

N. New work on an existing warranted roof system shall require review of new roofing details
by existing roof manufacturer. Manufacturer must inspect the new installation before
issuing a warranty. The installation shall be performed by an installer licensed in both the
existing and the new roofing systems.

0. When considering roof repairs, adjacent materials and systems shall also be examined to
determine if items such as mortar joints, parapets, curtain walls, flashing or gutters have
defects that are contributing to the envelope failure and need to be replaced or repaired.
Consider the remaining service life of these adjacent materials/systems relative to the
expected life of the repairs being planned. Consider compatibility between repair material
and the original roof system material.

P. All roofing work shall be required to be watertight at the end of each work day (including
soldering, where applicable).

Q. Project specifications shall require a minimum five year labor and material warranty on
roof repairs and maintenance work and a 20-year manufacturer's material warranty and
five year labor warranty on new work. The warranty for metal and slate roofs shall be 30

to 50 years.
R. A 48-hour water test is required for all low-slope roof installations and repairs.
S. Roof slopes for drainage purposes shall be achieved using a sloped roof structure rather

than tapered insulation when possible.
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T.

u.

BB.

CC.

DD.

Single-ply roofing shall be reinforced and shall be a minimum 60 mil thickness.
Photovoltaic (PV) roofs must include a primary roofing system under the PV system.

Where solar panels are installed, access shall be provided to the roof below for
maintenance and repair. Existing roofing that is to receive a solar panel installation shall
be examined for remaining lifespan prior to installation of panels. Roof replacement
should be considered if the existing roof has less than 5 years of useful life remaining.

Chemicals used for roofing applications must meet VOC requirements established by the
local jurisdiction and should be evaluated for compatibility with the building occupants
(i.e., laboratories or animal enclosures).

Limit the use of ductwork on roofs. Where required, ensure adequate insulation and
weatherproofing to maximize lifespan and energy efficiency.

Ensure that minimum clearances are established for distance between rooftop mechanical
equipment and roof surface for roof maintenance and future repairs.

The use of isolation curbs for rooftop equipment is encouraged.

Consider the compatibility of roofing materials to rooftop equipment (i.e., the effect of oil
leaks from equipment onto roofing materials or the proximity of high-temperature steam to
roofing materials).

AJE shall perform and submit dewpoint analysis for ALL building envelope components to
demonstrate proper moisture prevention/removal and use of vapor retarders.

For low slope roofs, provide a Solar Reflective Index (SRI) of at least 78 and an SRI of 29
for roofs over a 2:12 slope.

Roofing materials shall not be comprised of lead-coated copper or have lead seam
sealant/solder unless these are the only suitable materials. Documentation must be
provided attesting to this. Roofing materials must not include asbestos felts, transite
shingles, and adhesives containing asbestos.

2.04  Fireproofing and Firestopping

A.

Refer to the Smithsonian master specification section 078100 Sprayed Fire-Resistant
Materials for requirements for sprayed-on fireproofing.

Provide firestopping at all wall and floor penetrations by pipes, conduits, ducts, etc., in
fire-rated assemblies. Refer to the Smithsonian master specification section 078413
Penetration Firestopping for identification of required firestopping locations, which include
penetrations through floor slabs, fire-rated partitions, fire walls, fire-rated ceiling
assemblies, and vertical shafts.

All fire-rated construction and smoke barriers shall be labeled above the ceiling with a
plaque or stenciled sign to notify contractors that firestopping of penetrations through
these walls is required.
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D. Refer to Smithsonian master specification section 078413 Penetration Firestopping for
specific signage requirements for labeling all firestopped penetrations of fire-rated
assemblies.

E. All fireproofing and firestopping materials shall be asbestos free.

2.05  Joint Sealants and Expansion Control
A. Exterior building envelope design shall include expansion control systems for all exterior
construction. Historically, new construction and repair work has required extensive
patching due to the lack of expansion systems in the roofing, facades, gutters and joints.

2.06 Fall Protection

A Fall protection systems shall be designed by a qualified person to meet OSHA standards
and ANSI fall protection codes.

B. The following preferred order of control shall be used to eliminate or control fall hazards
as outlined in OSHA and ANSI standards.

1 Elimination or substitution by removing the hazard or hazardous work practice.
2 Passive fall protection such as guarding or covering.
3. Installing a fall restraint system.
4 Installing a fall arrest system.
[1. Specifications
070xxx — Preparation

070150.19 Preparation for Re-Roofing

A Where existing roofing is to be replaced, it shall be completely removed and the substrate
prepared for new roofing in accordance with roof manufacturer’'s written requirements.

B. The new roofing system shall not be of greater weight than the old roofing system, unless
a structural analysis shows that the framing system can carry the additional weight.

C. Do not overlay new roofing membrane systems over existing roof membranes.

D. Prior to repair or replacement, roofing materials shall be tested and analyzed for both
lead-based-paint and ashestos containing materials.

071xxx — Waterproofing
071700 Bentonite Waterproofing

A. Bentonite waterproofing shall only be used for below-grade applications.
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B. Do not expose to standing or moving water.
071800 Traffic Coatings
A. Exposed-to-exterior concrete slabs formed from steel-reinforced concrete shall be finished

with a highly durable traffic coating to prevent corrosion of the steel reinforcing.

072xxx — Thermal Insulation

072400 Exterior Insulation and Finish System (EIFS)

A. Do not use EIFS on a building’s exterior unless it is being used to repair or match an
existing material. An insulated metal panel system is a preferred alternative for new
construction.

072700 Air Barriers
A. An air/moisture barrier is required of all new construction and should be employed

wherever possible during remediation of existing exterior envelopes.

1. The air barrier material of each assembly must be joined and sealed to the air
barrier material of adjacent assemblies with sufficient flexibility to allow for the
relative differential movement and with sufficient strength to resist expected peak
air pressure differences.

2. Penetrations of the air barrier system must be sealed to the air barrier system in
an airtight manner.

3. The air permeance of materials comprising part of the air barrier system must not
exceed 0.004 cfm/ ft2 at 0.3 in. wg (0.02 L/s.m2 at 75 Pa) when tested in
accordance with ASTM E 2178 Standard Test Method for Air Permeance of
Building Materials.

4, The air barrier system (and all materials and components comprising it) must last
the anticipated service life of the enclosure or allow for easy maintenance, repair,
and/or replacement.

5. For new construction, demonstrate performance of the air barrier system for the
building enclosure by testing the completed building and demonstrating that the
air leakage rate of the building enclosure does not exceed 0.4 c¢fm/ ft2 (2.0 L
Isim2) at a pressure differential of 0.3 in. w.g.(75 Pa). Tests can be conducted
using either pressurization or depressurization. The building must not be tested
until verifying that the continuous air barrier system has been installed as per the
design in accordance with installation instructions.
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073xxx — Steep Slope Roofing
073100 Shingles and Shakes
A. Roofing shingles shall be Class-A fire rated and shall match existing where applicable.
073200 Roof Tiles

A Roofing tiles shall be Class-A fire rated and shall match existing where applicable.

073300 Natural Roof Coverings

A. Green roofs shall be considered where appropriate.

B. Design of green roof system must protect primary roofing membrane.

C. Tray system is preferred green roofing system.

D. A drainage course shall be provided with all green roof systems.

E. Provide roof access, walkways and fall protection for maintenance and watering. Provide

hose bib connection on roof for watering.
074xxx — Metal Panels
074100 Metal Roof Panels

A. To avoid leakage problems at panel end-joint splices, it is preferable for the panels to be
continuous from eave to ridge.

B. Standing seam roofing shall be double lock type.

074200 Metal Wall Panels (see Division 8 Section 084500 Panel Assemblies)

075xxx — Membrane Roofing
075100 Built-Up Roofing
A. Follow ASTM D312 for asphalt roofing.

B. When installed over polyisocyanurate, NRCA recommends a suitable cover board be
installed over the polyisocyanurate. Four plies of Type IV felt is recommended.

075213 Atactic-Polypropylene (APP) Modified Bituminous Membrane Roofing
A. To avoid surface cracking, a field-applied coating (such as aluminum-pigmented asphalt,

asphalt emulsion or acrylic), factory-applied surfacing (granules or metal foil) or a sheet
with protective reinforcement near the top should be specified.
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075216 Styrene-Butadiene-Styrene (SBS) Modified Bituminous Membrane Roofing
A Factory-surfacing of SBS sheets is recommended.

075316 Chlorosulfonate-Polyethylene (CSPE) Roofing
A. Do not use CSPE roofing.

075323 Ethylene-Propylene-Diene-Monomer (EPDM) Roofing

A. The use of EPDM roofing is not recommended for areas where there will be the potential
for liquid fuel spills or where there will be high foot traffic.

B. EPDM is susceptible to swelling when exposed to aromatic, halogenated and aliphatic
solvents, and animal and vegetable oils such as those exhausted from kitchens.

C. Reinforced sheets are recommended for mechanically attached and loose-laid air-
pressure equalized applications as well as fully adhered and ballasted applications.

075419 Polyvinyl-Chloride (PVC) Roofing

A. Use of 90 mil PVC is preferred over EPDM roofing, especially in locations where corrosion
protection is required (i.e., fuel storage or laboratory exhaust) and for white roofs.

B. PVC roofing shall not be used for ballasted roofs.

C. Polystyrene boards shall not be in direct contact with PVC membranes, otherwise the
polystyrene will leach plasticizers out of the PVC. A suitable separator shall be specified
between polystyrene and PVC.

075700 Coated Foamed Roofing

A. The use of coated foamed roofing is discouraged in the Mid-Atlantic region or any location
that experiences high levels of humidity. Use of coated foamed roofing may be considered
for warm, dry locations.

076xxx — Sheet Metal Flashing and Trim
076100 Metal Roofing

A. Architectural panels may be specified if a solid deck is provided. If a solid deck is not

provided, structural panels need to be specified.

076200 Sheet Metal Flashing and Trim

A. SMACNA Architectural Sheet Metal Manual shall be used as a guide for detailing and
specification of sheet metal flashing and trim.
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B. Gutters and downspouts shall be adequately sized and transitioned.

C. When roof alterations or additions are performed, sizes of gutters, downspouts and rain
leaders should be confirmed as adequate for new conditions using engineering
calculations.

D. Window sill flashing: Use durable metal flashings (e.g. zinc-tin coated-copper or stainless

steel) where sill flashings will be exposed. Slope sill flashings to the exterior; provide an
out-turned drip edge over face of wall cladding. Provide an upturned leg (1 inch minimum,
greater for high wind exposures) at the interior, and end dams soldered water tight. Do not
penetrate the horizontal portion of flashing with fasteners. To fasten the sill frame, provide
an attachment angle inboard of the window sill and fasten through the upturned leg of the
sill flashing into the inboard leg of the sill frame.

E. Window head flashing: Use durable metal flashings (zinc-tin coated-copper or stainless
steel). Slope window head flashings to the exterior; provide an out-turned drip edge over
top of window frame. Extend head flashings several inches beyond the window frame.
Provide end dams soldered watertight. Seal head flashings to the inner face of the
windows and to the jamb flashings. Provide minimum 4-inch upturned leg and counter
flash with wall waterproofing membrane adhered to the vertical leg of the metal flashing.
For punched windows in openings that do not allow extension of the head flashing beyond
the opening (e.g. concrete openings) use dual sealant joints in lieu of head flashing to
capture water and direct it to the jamb flashings.

077xxx — Roof Accessories
077200 Roof Accessories

A. Provide stone parapet caps with adequate pins/dowels and waterproofing to prevent
water infiltration into wall cavities.

B. Provide walk pads around and to all roof-mounted equipment that will require servicing
and maintenance.

C. The installation of the following roof accessories should be considered on a building-by-
building basis: Lightning Protection (refer to existing Smithsonian Institution Lightning
Protection Survey of Mall buildings); cell tower antennae; snow melt systems; bird control.

D. Elimination or guarding of fall hazards for safe access by maintenance and service
personnel when conducting inspections, testing and repair must be included in the design.

E. Snow guards for sloped roofs shall be high strength and designed for the appropriate
roofing material. Through-fasteners that penetrate roof membrane shall not be used and
guards should not be clamped to standing seams.
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078xxx — Fireproofing
078100 Sprayed Fire-Resistant Materials

A. The Smithsonian master specification section is available on the OFEO A/E Center
Website.

078123 Intumescent Mastic Fireproofing

A. Ensure that the proper mil thickness of intumescent fireproofing is specified in relation to
the structural members receiving the coating.

078413 Penetration Firestopping
A. The Smithsonian master specification section is available on the OFEO A/E Center
Website.
079xxx —Joint Sealants
079200 Joint Sealants

A. Sealant joints shall be designed and installed per ASTM C1193 and ASTM C1472.

B. The use (_)f urethane-based sealants with appropriate primer is preferred at exterior stone
construction.
C. Compatibility and adhesion testing shall be required.
079500 Expansion Control
A. Expansion control of exterior building elements shall be fully coordinated, especially

where materials overlap or are adjacent.
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Division 08 — Openings

l. Reference Codes, Standards and Guidelines
The following list contains the codes, standards and guidelines to which the text refers in this Division. The
AJE is responsible for the research of all codes, standards and regulations, including federal, state and local,
which are applicable to the project design. Refer to the Smithsonian Institution, Office of Facilities,
Engineering and Operations, Codes, Standards and Guidelines, latest edition, for a list of codes, standards
and guidelines. All design work shall comply with the requirements of the latest edition of codes and
regulations in use at the time of the design.
1.01  International Building Code (IBC)
1.02  SIOSHEM Fire Protection and Life Safety Design Manual
1.03 Sl Standard Exhibit Fabrication Specifications
1.04  SIOPS Exhibit Case Construction and Alarming Design
1.05 Sl Security Design Criteria
1.06  Smithsonian Guidelines for Accessible Design
1.07  NFPA 101 Life Safety Code
1.08 Interagency Security Committee (ISC) Security Design Criteria
1.09  Occupational Safety and Health Administration (OSHA) Standards
1.10  Glass Association of North America (GANA) Glazing Manual

1.11  American Association of Automatic Door Manufacturers (AAADM) Guidelines

1.12  ASTM A666 Standard Specification for Annealed or Cold-Worked Austenitic Stainless Steel Sheet,
Strip, Plate, and Flat Bar

1.13  ASTM E330 Standard Test Method for Structural Performance of Exterior Windows, Doors,
Skylights and Curtain Walls by Uniform Static Air Pressure Difference

1.14  ASTM E283 Standard Test Method for Determining Rate of Air Leakage Through Exterior
Windows, Curtain Walls, and Doors Under Specified Pressure Differences Across the Specimen

1.15  ASTM E331 Standard Test Method for Water Penetration of Exterior Windows, Skylights, Doors
and Curtain Walls by Uniform Static Air Pressure Difference

1.16  ASTM Standard E1300 Standard Load Practice for Determining Load Resistance of Glass in
Buildings

1.17  The Aluminum Association's Specifications for Aluminum Structures
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1.18  American Architectural Manufacturers Association (AAMA) 1503 Standard for Thermal Testing and
CRF

1.19  AAMA 505 Dry Shrinkage and Composite Performance Thermal Cycling Test Procedure
120  AAMA 611, 2603, 2604, Standards for Finishing Aluminum

121  AAMA 1600 Voluntary Specification for Skylights

122 AAMA 101/1.S.2/A440-05 - Standard/Specification for Windows, Doors and Unit Skylights
123 AAMA Glass Design for Sloped Glazing

124 AAMA Structural Design Guidelines for Aluminum Framed Skylights

125  AAMA Aluminum Curtain Wall Design Guide Manual

126  AAMA 1502.7, Voluntary Test Method for Condensation Resistance of Windows, Doors, and
Glazed Wall Sections

1.27  AISC's Specification for the Design of Cold-Formed Steel Structural Members

1.28  ANS I/AAMA Standard 101- 85 Specifications for Architectural Windows

1.29  ANSI A250.8 Recommended Specifications for Standard Steel Doors and Frames

1.30  ANSI/SDI A250.11 Recommended Erection Instructions for Steel Frames

131  ANSI/BHMA A156.10 American National Standard for Power Operated Pedestrian Doors

132 ANSI/BHMA A156.19 American National Standard for Power Assist and Low Energy Power
Operated Doors

1.33  ANSI Z97.1 American National Standard for Safety Glazing Materials Used in Buildings\

1.34  ANSI/NAAMM-HMMA 865 Guide Specifications for Swinging Sound Control Hollow Metal Doors
and Frames

1.35  GSA-TS01-2003 US General Services Administration Standard Test Method for Glazing and Window
Systems Subject to Dynamic Overpressure Loadings

1.36 NFPA 252 Standard Methods of Fire Tests of Door Assemblies

1.37  NFPA 288 Standard Methods of Fire Tests of Floor Fire Door Assemblies Installed Horizontally in
Fire Resistance-Rated Floor Systems

1.38  NFPA 80 Standard for Fire Doors and Other Opening Protectives
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1.39

Window & Door Manufacturers Association (WDMA) 1.S 1-A Specification for Architectural Wood
Flush Doors

Il. Design Requirements

2.01

2.02

2.03

Historic Wood Windows

A Refer to the SI Security Design Criteria document for standard locking method for historic
wood windows in existing facilities.

B. Replacement of windows in historic structures shall exactly match original frame and
muntin profiles. Consideration should be given to rehabilitating the existing windows.
Retrofitting existing monolithic glass in a nonweeped, wood sash with insulating glass
units is prohibited.

C. Historic wood windows that are to remain in Smithsonian facilities shall be finished on the
exterior with a 3-step fluoropolymer coating.

D. If it is necessary to replace historic window hardware, historic replicas made from the

same materials as the original hardware shall be used to the greatest extent possible. If
original hardware can be re-used, it shall be cleaned to remove any paint or varnish build-
up and restored to match its original finish.

Doors and Frames

A.

All security locking arrangements on doors used for egress must comply with the
requirements of the NFPA 101 Life Safety Code.

At a minimum, doors shall be designed in accordance with space classifications as listed
in the Appendix A — Security Design Criteria Matrix in the SI Security Design Criteria
document.

The design of doors shall comply with the Smithsonian Guidelines for Accessible Design,
such as the requirements for clear opening width and for maneuvering clearances.

Glass in doors shall be safety glazing. Fire-rated glazing is required in all fire-protection-
rated doors.

Entrances and Storefronts

A.

C.

D.

The design of entrances and storefronts shall comply with the Smithsonian Guidelines for
Accessible Design.

The use of vestibules and air curtains shall be considered to control air and particulate
infiltration.

The exterior grade at all entrances shall slope away from the building.

Entrance floor mats/grilles shall be designed for all public building entrances.
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2.04 Curtain Walls

A Curtain walls shall be designed in accordance with the ISC Security Design Criteria —
Structural Section.

B. Curtain walls shall terminate at least 203 mm (8 in.) above grade; 305 mm (12 in.) is
preferred.
C. Curtain wall design shall be carefully integrated with adjacent elements such as other wall

claddings, roofs, and base of wall details.
2.05  Windows

A. All perimeter windows, skylights and glazing shall be designed in accordance with the ISC
Security Design Criteria for blast resistance as appropriate.

1. The design of blast resistant windows must take into consideration the structural
capacity of the materials to which the window will be connected.

2. Connections to the structure shall be engineered for the direct and rebound
maximum capacity of the window framing members. The maximum capacity of
each framing member shall be calculated to account for the actual provided
member section and material properties.

3. Design anchorage and connections to fully develop the calculated reaction forces
with a safety factor of 1.5 when using the ultimate strength of the anchor.

4, Steel to Concrete Connections: Steel to concrete connections utilizing embeds
or expansion anchors shall be designed so that failure mode is yielding of the
steel and not concrete splitting, spalling, or pulling out.

5. Steel to Steel Connections: Steel to steel connections shall be designed so that
the weld is never the weak link in the connection.

6. Window system connections shall be designed, fabricated, and installed to resist
the blast loads specified for the project within limits and under conditions
indicated.

7. At a minimum, the following submittals shall be required for blast resistant
windows:

a. Submit shop drawings, including location floor plans or exterior wall
elevations showing all window openings, typical unit elevations at 1/4
inch scale, and full size detail sections of every typical composite
member. Show anchors, hardware, expansion provisions, flashing and
drainage details and other components. Show all attachments to
adjacent materials, including structural support elements. Include
glazing details and standards for factory glazed units.
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b. Submit certified test laboratory reports by independent laboratory
substantiating performance of system as specified. Include other
supportive data as required or as necessary including AAMA
certification.

C. Submit certified explosive test reports for window system installed.
Tests should be conducted in accordance with GSA test standard GSA-
TS01-2003 or equivalent and by a recognized independent testing
laboratory.

d. A single representative blast resistant exterior window unit shall be
individually tested for the required explosive loads. These tests should
be conducted consistent with the requirements specified for the project
and should replicate the installed conditions as closely as possible. If
the test specimen has a smaller surface area than the unit to be
installed, supplemental calculations must be submitted verifying that the
test results are valid for the larger pane. Submit shock tube or arena
blast resistance test reports signed by a qualified independent
laboratory.

e. Blast calculations: Submit calculations by a qualified blast consultant,
with a minimum of 5 years of relevant experience, verifying that the
window glazing, frame, sub-frame/embed, and anchorages meet the
specified performance requirements. Each type and size of blast
resistant exterior window unit shall be verified through analysis to meet
the performance requirements. Calculations performed by the blast
consultant shall show that exterior window system (including frames,
mullions, anchorage, and all required connections) will meet or exceed
the minimum required blast load levels specified for the project.
WINGARD, the approved Government software, may be used to
determine the appropriate glazing edge reaction loads for the design of
the frames, mullions, and anchorage system. The analysis shall show a
performance condition that meets or exceeds the project's design loads.

B. At a minimum, exterior and interior windows shall be designed in accordance with space
classifications as listed in the Appendix A — Security Design Criteria Matrix in the SI
Security Design Criteria document.

C. Replacement of windows in historic structures shall exactly match original frame and
muntin profiles. Consideration should be given to rehabilitating the existing windows.

D. The design of the fenestration, size, glazing properties, and shading shall be closely
coordinated with the design of the mechanical systems to maximize performance.

E. Windows shall have a condensation resistance factor (CRF) appropriate to prevent
condensation from forming on the interior surfaces of the windows. The CRF can be
determined by testing in accordance with AAMA 1502.7, Voluntary Test Method for
Condensation Resistance of Windows, Doors, and Glazed Wall Sections. Aluminum
windows must meet the requirements of AAMA 101/1.S.2/A440-05.
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F.

Window design shall be integrated with adjacent wall components to create a functioning
wall system. Provide careful detailing to integrate water/air/vapor barriers with the window
frames and maintain their continuity at the window perimeters.

Coordinate placement of setting blocks with weep holes to avoid blocking drainage paths.
Coordinate attachment details with flashing details to avoid penetrating the flashings.
All glazing and caulking materials shall be PCB, lead, and asbestos free.

Window frame assemblies shall not come into direct contact with building masonry. Use
shims and sealants as required.

Window mullions, as much as possible, shall be located on the floor-planning grid to
permit the abutment of interior partitions.

Window design shall provide for cleaning the interior and exterior surfaces of all windows,
skylights, and other glazed openings. The A/E must demonstrate that cleaning and
maintenance of interior glazing surfaces and equipment (lighting, smoke detectors, and
other systems that are mounted within atrium spaces) can be achieved without
extraordinary means and methods. This information shall be included in the Construction
Documents.

Select a window with a demonstrated track record in similar applications and exposures.

For all windows, stock or custom, require construction and testing of a field mock-up
representative of the wall/window for air infiltration and water leakage. Do not allow any
reduction in pressure from the laboratory test.

1. Air Infiltration Test: Not exceed 0.30 cubic feet per minute per foot of crack length
when tested at a pressure of 6.24 psf. Adjust sash to operate in either direction
with a force not exceeding 20 pounds after the sash is in motion. Perform tests
in accordance with ASTM E 283 with the sash in a closed and locked position.

2. Water Resistance Test: Subject window unit to a water resistance test in
accordance with ASTM E 331 with no water passing the interior face of the
window frame and no leakage as defined in the test method. Mount the glazed
unit in its vertical position continuously supported around the perimeter and the
sash placed in the fully closed and locked position. When a static pressure of
10.00 pounds per square foot has been stabilized, apply five gallons of water per
square foot of window area to the exterior face of the unit for a period of 15
minutes.

Require testing of production windows for quality assurance of window fabrication and
installation. Require multiple tests early in the construction phase to catch problems early.
Require additional testing if initial tests fail. Do not allow any reduction in pressure from
the laboratory test.

1. Uniform Load Deflection Test: ASTM E 330 at 50 pounds per square foot: No

member deflection more than 1/175 of its span. Maintain test load for a period of
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10 seconds resulting in no glass breakage, permanent damage of fasteners,
hardware parts, support arms, actuating mechanisms or any other damage
causing the window to be inoperable.

2. Uniform Load Structural Test: Apply a minimum exterior and interior uniform load
of 75 pounds per square foot to the entire outside surface of the test unit.
Maintain this test load for a period of 10 seconds. Results: No glass breakage,
permanent damage of fasteners, hardware parts, support arms, actuating
mechanisms, or any other damage causing the window to be inoperable. And no
permanent deformation of any frame or vent member in excess of 0.2 percent of
its span.

3. Thermal Movements: Provide aluminum windows, including anchorage, that
allow for thermal movements resulting from the following maximum change
(range) in ambient and surface temperatures by preventing buckling, opening of
joints, overstressing of components, failure of joint sealants, failure of
connections, and other detrimental effects. Base engineering calculation on
surface temperatures of materials due to both solar heat gain and nighttime-sky

heat loss.
a. Temperature Change (Range): 67 deg C (153 deg F), ambient; 100
deg C (212 deg F) material surfaces.

4, Life Cycle Test: Per AAMA 101 and AAMA 910, provide proof that the product
meets the criteria including passing air and water tests at the conclusion of the
cycle tests.

5. "U" Value Tests: (Co-efficient of Heat Transfer): Test in accordance with AAMA
1503 Thermal Transmittance of Conduction with a 15 mph perpendicular
dynamic wind.

P. Require window installation shop drawings showing all adjacent construction and related
work, including flashings, window attachments, interior finishes, and indicating sequencing
of the work.
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2.06  Skylights

A. The use of low-emissivity glass is preferred.

B. Placement of skylights shall be considered to prevent glare or overheating in the building
interior.

C. Coordinate the skylight configuration and proportions with the MEP design. The

mechanical design must include provisions to accommodate the thermal loads imposed
by the skylight.

D. Condensation gutters and a path for the condensation away from the framing shall be
integral to the skylight or sloped glazing design.

E. Consideration shall be given to cleaning of all sloped glazing and skylights, including
access and equipment required for both exterior and interior faces.

F. Skylights shall be guarded for fall protection or meet OSHA structural requirements.

G. Skylight design shall provide for cleaning the interior and exterior surfaces of all skylights
and other glazed openings. The A/E must demonstrate that cleaning and maintenance of
both interior and exterior glazing surfaces can be achieved without extraordinary means
and methods. This information shall be included in the Construction Documents.

2.07 Door Hardware

A. Refer to the SI Security Design Criteria document for security requirements for door
hardware.
B. Perimeter entry doors shall have hardware that can be repaired, replaced or adjusted with

the door left in place.

C. The design of door hardware shall comply with the Smithsonian Guidelines for Accessible
Design, such as the maximum threshold height, the mounting heights for operable
hardware, and the allowable door opening force.

D. In existing facilities, specify that new hardware finish shall match building standard.
2.08  Glazing
A. Refer to the SI OSHEM Fire Protection and Life Safety Design Manual for requirements

for glass used in exhibit case construction.

B. Refer to SI Standard Exhibit Fabrication Specifications for requirements for glazing
products, such as laminated safety glass, to be used in exhibit case construction.

C. Refer to the SI OPS Exhibit Case Construction and Alarming Design document for
security requirements for glass used in exhibit case construction.
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D. Refer to the SI Security Design Criteria document for requirements for the use of
laminated glass in perimeter windows and in security guard booths.

E. Refer to the IBC for code requirements for safety glazing (tempered, laminated tempered,
laminated heat-strengthened) for glass used in entrances/storefronts and in railings
(handrails, guard rails).

F. The choice of single, double, or triple glazed windows and the use of low-E coatings
should be based on climate and energy conservation and security requirements.

[1I. Specifications

080xxx — Historic Wood Windows
080152.93 Historic Treatment of Wood Windows

A. Require Historic Treatment Specialist on site. Treatment specialist shall be a firm or
individual experienced in historic treatment of windows similar in material, design, and
extent to that indicated for the Project, whose work has resulted in construction with a
record of successful in-service performance.

B. Field Supervision: Require that an experienced full-time supervisor be at Project site
during times that historic treatment of wood windows is in progress.

C. Contractor shall provide a Historic Treatment Program for each phase of historic treatment
process, including protection of surrounding materials on the building and Project site
during operations. Describe in detail the materials, methods, equipment, and sequence of
operations to be used for each phase of historic treatment work.

D. Prepare existing windows to serve as mockups to demonstrate historic treatment methods
and procedures for aesthetic effects and qualities of materials and execution. Use
materials and methods proposed for completed Work and prepare mockups under same
weather conditions to be expected during remainder of work.

E. Comply with applicable requirements in AWI's "Architectural Woodwork Quality
Standards" for construction, finishes, grades of wood windows, and other requirements.

081xxx — Doors and Frames
081113 Hollow Metal Doors and Frames

A. All new doors shall have a minimum size of 914 mm (3 ft.) wide by 2134 mm (7 ft.) high by
45 mm (1-3/4 in.) thick.

B. In existing facilities, new doors shall match building standard.

C. Hollow metal doors and frames shall be constructed of steel sheet in accordance with
ANSI A250.8. Metal frames shall be erected in accordance with ANSI/SDI A250.11.
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D. Hollow metal frames shall be welded. Do not use knocked-down frames without prior
approval of the Facility Manger and the SI Design Manager.

E. Provide rated fire doors constructed in accordance with NFPA 80. Provide fire door core
construction as required to provide the fire protection ratings required by the project.

F. Provide thermal-resistance-rated door core construction for exterior doors.
081173 Rolling Fire Doors

A The Smithsonian master specification section is available on the OFEQ A/E Center
Website.

081416 Flush Wood Doors

A Do not use hollow core wood doors or plastic-laminated doors.
B. The wood door shall have an overall thickness of 45 mm (1-3/4 in.).
C. The wood door shall have a center interior field, core, preferably of

Strawboard/Wheatboard.

D. The interior stiles of the wood door shall be a minimum of 57 mm (2-1/4 in.) wide
laminated strand lumber (LSL).

E. The interior top and bottom rails shall be a minimum of 76 mm (3 in.) wide LSL.

F. All doors shall have a solid lumber edge of 12.7 mm (1/2 in.) thick as the visible stiles, and
they shall be the same wood species as the face and back veneer if at all possible. If the
same species is not possible, then a stained substitute must be presented for approval
prior to fabrication.

G. The wood door shall have 6.4 mm (1/4 in.) MDF overlay front and back and shall be
calibrated perfectly flat prior to veneering the front and back of the door.

H. The face and back veneer shall be center balance matched with an equal number of
leaves per face and an equal number of leaves per back.

081433 Stile and Rail Wood Doors

A. The wood door shall have an overall thickness of 45 mm (1-3/4 in.), measured at either
the stile or the rail.

B. Recessed panels shall be a minimum of 12.7 mm (1/2 in.) thick.
C. Raised panels shall not exceed overall door thickness.
D. Solid lumber shall be used to frame either recessed or raised panels and shall be the

same species as the wood veneer on the face and back of the door. If that is not
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possible, then a suitable alternative shall be stained and presented for approval prior to

fabrication.

E. Raised or recessed panels shall preferably be of Strawboard/Wheatboard or NAUF MDF
(no added urea formaldehyde medium density fiberboard).

F. Stiles shall be a minimum of 57 mm (2-1/4 in.) wide laminated strand lumber (LSL) or
stave core.

G. Top and bottom rails shall be a minimum of 76 mm (3 in.) wide LSL or stave core.

H. All doors shall have a solid lumber edge of 12.7 mm (1/2 in.) thick as the visible stiles, and

they shall be the same wood species as the face and back veneer if at all possible. If the
same species is not possible, then a stained substitute must be presented for approval
prior to fabrication.

l. All stiles, rails, recessed or raised panels shall have 6.4 mm (1/4 in.) MDF overlay front
and back and shall be calibrated perfectly flat prior to veneering the front and back of the
door.

J. Stiles shall always have the grain of the veneer running vertically, where as the rails shall
have the grain running horizontally. Recessed or raised panels shall always have an
equal number of leaves of veneer and shall be center balanced matched.

083xxx — Specialty Doors

083113 Access Doors and Frames

A. Provide a continuous piano hinge and a key-operated Cam latch for access panels.

B. Provide fire-rated access doors and frames in fire-rated wall, floor and ceiling assemblies.
1. Fire-rated access doors and frames shall be UL-listed.
2. Fire-rated access doors and frames must be in accordance with NFPA 252 if

installed vertically and NFPA 288 if installed horizontally.

C. Specify concealed frame access panels for interior walls and ceilings in public spaces in
museum facilities.

083213 Sliding Aluminum-Framed Glass Doors

A. Interior sliding glass doors may be used at the entrance to exhibition space. Location of
the sensor is critical so that the doors do not open more than necessary.

B. Aluminum finish shall comply with the requirements of AAMA technical standards 611,
2603 or 2604.
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083323 Overhead Coiling Doors
A. Perimeter coiling door locations in new facilities shall include vestibules or air locks.
B. Provide foamed-in-place insulation between their exterior and interior metal skins at

loading dock doors. Insulated doors shall have internal stiffeners to stiffen the face skins
and provide adequate structural performance.

C. At all exterior coiling doors, provide heavy duty weatherstripping along the jambs, a
neoprene bulb wiper strip at the front of the curtain, and a neoprene baffle at the top of the
coil.

D. Replacement doors shall consider an improvement in insulation value (r-value) and

should not just be a replacement-in-kind.

E. Control devices shall be suited for high-frequency operation, open and close quickly, and
have a sensor edge to detect an object beneath so as to reverse operation.

083326 Overhead Coiling Grilles

A Control devices shall be suited for high-frequency operation, open and close quickly, and
have a sensor edge to detect an object beneath so as to reverse operation.

083473 Sound Control Door Assemblies

A Provide sound-control doors with manufacturer’s standard sound-retardant core to
achieve the STC rating required by the project.

B. Fabricate steel sound-control doors according to ANSI/NAAMM-HMMA 865.
C. Fabricate wood sound-control doors according to WDMA 1.S.1-A.
084xxx — Entrances and Storefronts

084113 Entrances and Storefronts

A. Low energy and power-assisted doors shall comply with the requirements of ANSI/BHMA
A156.19.

B. Full-powered automatic doors shall comply with the requirements of ANSI/BHMA
A156.10.

C. All power-assisted doors must comply with the “Powered Door Leaf Operation” section of

the current edition of NFPA 101, Life Safety Code (Section 7.2.1.9 in the 2009 edition).

D. It is recommended that at least one door at a museum entrance shall have an automatic
operator. If there is an interior vestibule at the entrance, then at least one vestibule door
shall have an automatic operator. Motion detectors and push plates are preferred over
mats as actuating devices.
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E.

F.

Entrance doors and frames shall be of heavy duty construction.

Doors shall be designed as part of a curtain wall system or shall have a subframe capable
of supporting specified doors and hardware.

Provide weatherstripping at all perimeter doors.

At entrances and storefronts, provide sill flashings with a panned up interior leg and end
dams to prevent water migration into the building or the interior of the frame. Shingle jamb
flashing into the sill flashing.

Provide adequate sealing and flashing at any door or frame device penetrations to protect
devices and prevent water migration.

It is recommended to use a wide stile door type because of heavy pedestrian traffic at
museum entrances. Frameless, all-glass entrance doors are not recommended for
museum entrances.

Provide full mortise type continuous geared hinges for all museum entrance doors. The
use of offset hinges for entrance doors is not recommended because of the heavy weight
of the doors.

Provide heavy duty surface mounted overhead closers at museum entrances because of
high use of doors.

The doors shall be designed for a 20-year system life. The door assembly shall have a
10-year warranty; the finish shall have a 20-year warranty.

Entrance doors shall be minimum 50.8 mm (2 in.) in overall thickness with minimum 12.7
mm (1/2 in.) thick laminated glass in exterior doors and minimum 6 mm (1/4 in.) thick
tempered or laminated glass in interior doors. Refer to the glazing section of these design
standards.

Door construction shall comply with the following:

1. Doors shall have welded corner construction.
2. Reinforce doors as required for hardware installation.
3. In aluminum doors, the doors shall be fabricated from aluminum that is minimum

4.8 mm (3/16 in.) thick.

4, In bronze doors, the doors shall be fabricated from bronze that is minimum 1.5
mm (1/16 in.) thick. The bronze door frame material shall be minimum 2.3mm
(3/32 in.) thick.

Door hardware on entrance doors shall include push/pull bars. Signage identifying
“push/pull” is recommended.
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Q. In delegated design projects, the manufacturer shall retain an independent licensed
structural engineer to prepare structural calculations and to certify that the doors meet all
criteria. The stamped and sealed structural calculations shall be submitted by the
contractor for Smithsonian review.

R. Entrance door system design shall meet all performance requirements and design criteria
listed below.

1. Provide entrance door system to meet structural loads — wind, seismic, blast — as
identified in each project.

2. Provide entrance door system to meet deflection of framing member criteria.

a. Deflection Normal to Wall Plane is limited to the edge of the glass in a
direction perpendicular to the glass plane and shall not exceed L/175 of
the glass edge length for each individual glazing lite, or an amount that
restricts edge deflection of individual glazing lites to 19 mm (3/4 in.),
whichever is less.

b. Deflection Parallel to Glazing Plane is limited to L/360 of clear span, or
3.2 mm (1/8 in.), whichever is less.

3. Provide entrance door system tested according to ASTM E330 as follows:

a. When tested at positive and negative wind-load design pressures,
system does not show evidence of deflection exceeding specified limits.
b. When tested at 150 percent of positive and negative wind-load design

pressures, system including anchorage does not show evidence of
material failures, structural distress, and permanent deformation of main
framing members exceeding 0.2 percent of span.

C. Test durations shall be as required by design wind velocity but not less
than 10 seconds.

4, Provide entrance door system that allows for thermal movements resulting from
the following maximum change (range) in ambient and surface temperatures.
Base engineering calculation on surface temperatures of materials due to both
solar heat gain and nighttime-sky heat loss.

a. Temperature Change (Range): 67° C (153°F), ambient; 100° C
(212°F), material surfaces.

5. Provide entrance door system with maximum air leakage through fixed glazing
and framing areas of 0.03 L/sec/m2 (0.064 ft.3/min/ft.2) of fixed wall area when
tested according to ASTM E 283 at a minimum static-air-pressure difference of
300 Pa (0.0435 psi).

6. Provide entrance door system that does not show evidence of water penetration
through fixed glazing and framing areas when tested according to ASTM E 331
at a minimum static-air-pressure difference of 20 percent of positive wind-load
design pressure, but not less than 300 Pa (0.0435 psi).
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7. Provide entrance door system with fixed glazing and framing areas having
condensation-resistance factor (CRF) of not less than 53 when tested according
to AAMA 1503.
8. Provide door frames that incorporate adequate thermal isolation from thermal
bridges.
S. Means of egress doors shall comply with NFPA 101 and with accessibility requirements.

It shall require a force not greater than 133 N (30 Ibf) to set the door in motion and not
greater than 67 N (15 Ibf) to open the door to the minimum required width.

T. Provide an access panel in the bottom rail of glass doors that have the lock in the bottom
rail so that the lock can be removed for service without having to dismantle the door.

084126 All-Glass Entrances and Storefronts
A. Frameless, all-glass entrance doors are not recommended for museum entrances.

B. Interior all-glass entrance doors shall utilize stainless steel rails at the top and bottom of
the glass doors. Stainless steel shall be Type 304 and shall comply with ASTM A666.

084229 Sliding Automatic Entrances

A. Full-powered automatic doors shall comply with the requirements of ANSI/BHMA
A156.10.
B. All power-assisted doors must comply with the “Powered Door Leaf Operation” section of

the current edition of NFPA 101, Life Safety Code (Section 7.2.1.9 in the 2009 edition).

C. The Contractor shall submit the qualifications of the sliding automatic entrance door
manufacturer and installer.

1. The manufacturer shall have a minimum of ten (10) years of documented
experience in manufacturing doors and equipment for sliding automatic
entrances. The manufacturer shall be certified by AAADM.

2. The installer shall have a minimum of three (3) years of documented experience
installing and maintaining sliding automatic entrances. The installer shall be
certified by AAADM.

084400 Curtain Walls

A. Aluminum curtain walls shall be designed using the AAMA Aluminum Curtain Wall Design
Guide Manual.

B. Provide thermal breaks to improve thermal performance and condensation resistance of
the system.

C. Establish the required Condensation Resistance Factor (CRF) based on anticipated

interior humidity and local climate data and select a curtain wall with an appropriate CRF.
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If a gasketed system is used, ensure continuity of the gaskets at horizontal and vertical
transitions. To mitigate shrinkage of gaskets back from the corners, the use of vulcanized
corners and diagonally cut splices are recommended.

Detailing of curtain wall systems shall be integral to the building envelope design including
roof, parapet, waterproofing and air barrier design. See Division 7 Sections for additional
requirements.

Aluminum curtain wall finishes shall be either Class | anodic coatings (AAMA 611,
supersedes AAMA 606, 607 and 608) or high performance factory applied fluoropolymer
thermoset coatings (AAMA 2605).

Select a curtain wall with a demonstrated track record in similar applications and
exposures.

The design of the curtain wall and perimeter construction shall permit curtain wall removal
and replacement without removing adjacent wall components that will remain.

Specify field mock-ups for all curtain wall systems.

Specify that laboratory tests are to be conducted at an AAMA Accredited Laboratory
facility.

Require the field testing of curtain walls for air infiltration and water penetration resistance,
for quality assurance of curtain wall fabrication and installation. Require multiple tests with
the first test on initial installations and later tests at approximately 35%, 70% and at final
completion to catch problems early and to verify continued workmanship quality. Require
additional testing to be performed if initial tests fail.

Require curtain wall installation shop drawings showing all adjacent construction and
related work, including flashings, attachments, interior finishes, and indicating sequencing
of the work.

084500 Panel Assemblies

A.

AJE shall perform and submit dewpoint analysis for ALL building envelope components to
demonstrate proper moisture prevention/removal and use of vapor barriers.

Joints between panels shall be wide enough to accommodate thermal expansion and
differential movements between panels.

Clearly detail air and water barrier requirements for panel assemblies on the Contract
Documents.

The following performance criteria shall be included in the Specifications:

1. Wind Loading.
2. Seismic design criteria.
3. Deflection criteria.
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085xxx — Windows

4, Air Infiltration criteria.

5. Water test performance criteria.

6. Panel flatness criteria.

7. Panel tolerance criteria.

8. Thermal movement criteria.

9. Performance testing criteria.

10. Fire resistance ratings, if required.

11. Sound transmission criteria.

12. Insulation criteria.

13. Performance criteria for air and moisture barrier or rainscreen.

Steel panels shall be designed using AISC's Specification for the Design of Cold-Formed
Steel Structural Members.

Aluminum panels shall be designed according to The Aluminum Association's
Specifications for Aluminum Structures.

085113 Aluminum Windows

A.

B.

D.

Aluminum windows shall meet the requirements of AAMA 101/1.S.2/A440-05.
Aluminum windows shall meet the requirements of ANS I/AAMA Standard 101- 85.

Aluminum frames shall incorporate thermal breaks. Thermal break shall provide a
continuous uninterrupted thermal barrier around the entire perimeter of the frame and all
sash and not be bridged by any metal conductors at any point. Provide manufacturer's
standard construction which has been in use on similar window units for a period of not
less than three years, has been tested to demonstrate resistance to thermal conductance
and condensation and has been tested to show adequate strength per AAMA 505.

Slope the glazing pocket to promote drainage.

085123 Steel Windows

A.

Steel windows shall meet the requirements of Steel Window Institute’s (SWI) Specifier's
Guide to Steel Windows for the performance class required.

Steel windows shall meet the requirements of the National Association of Architectural
Metal Manufacturers Standard SW-1 for the performance class required.

Fully weld all frame corners for watertight construction.

Existing steel frames, if not substantially weakened by corrosion, can be removed,
refinished and reinstalled.
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085200 Wood Windows

A. Wood windows shall meet the requirements of AAMA/WDMA 101/1.S.2/ NAFS. AW
Architectural Class.

B. Wood windows shall meet the requirements of ANS I/NWMA Standard 1.S. 2-87, Grade
60.

086xxx — Skylights and Sloped Glazing Assemblies
086200 Skylights and Sloped Glazing Assemblies
A. Skylight design shall follow the guidelines of AAMA Standard 1600.

B. Unit Skylights shall follow AAMA 101/1.S.2/A440-05, Standard/Specification for Windows,
Doors and Unit Skylights.

C. Design of sloped glazing shall follow the guidelines of AAMA Glass Design for Sloped
Glazing and Structural Design Guidelines for Aluminum Framed Skylights.

D. Provide a minimum skylight slope of 3:12.

E. Provide a continuous system of gutters, integral with the skylight rafters and cross

members, to collect leakage and condensation. The cross member gutters must be
notched at their ends to assure drainage into the rafter gutters. Water must be drained
from gutter to gutter and never onto units below.

F. Provide an exterior wet seal in lieu of a dry gasket seal.
G. Select a system with continuous rafters if possible.
H. Provide a continuous metal sill flashing to collect leakage and condensation. The flashing

shall be sloped and drain to the exterior. Fully integrate the sill flashing with the exterior
envelope of the building.

l. Select a system with snap-on rafter caps, rather than exposed pressure bars.

J. Provide flush-glazed horizontal mullions without exterior applied pressure bars to avoid
bucking water run-off.

K. Coordinate the waterproofing with the attachment details.

L. Establish the required condensation resistance factor (CRF) based on anticipated interior
humidity and local climate data, and select a system that meets this CRF.

M. Design for adequate differential movement between skylight systems and structural
support members.

N. Skylight design shall include a review of the potential for damage by adjacent structures
or materials, including the possibility of gravel ballast being blown off adjacent roofs.
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087xxx — Door Hardware

Providing roof parapets or avoiding gravel roof ballast altogether limit the risk of breakage.
All lites in the skylight glazing shall be heat-strengthened to limit the risk of fracture.
Monolithic fully-tempered glass shall not be used as the inboard lite of a skylight to avoid
fall-out associated with spontaneous fracture.

Design the skylight and perimeter construction to allow component replacement and
include provisions for safe access and fall protection for maintenance and service
personnel. Match the life expectancy of components that are mated together into an
assembly.

Verify skylight performance using mock-ups. The mock-ups shall include all
representative perimeter construction details (sill, hip, head, rake), and shall be tested for
air and water penetration resistance.

087100 Door Hardware

A.

Refer to the Sl Security Design Criteria for Sl standards for door hardware.

1. Yale cylinder locks are the Smithsonian standard.
2. Hinge pins on perimeter doors shall be non-removable.
3. Door coordinators shall be provided on double doors to ensure the doors close in

the proper sequence and latch properly.

4, Refer to the criteria for locking requirements for roll-up doors, card-access
controlled doors, perimeter doors, and construction doors.

Specify heavy-duty, continuous hinges for high use doors.
Specify sound gasketing on mechanical room doors that open on to public corridors.

Provide kick plates on all doors subject to abuse by service carts and other similar
equipment.

Provide full mortise type continuous geared hinges for all museum entrance doors. The
use of offset hinges for entrance doors is not recommended because of the heavy weight
of the doors.

Provide heavy duty surface mounted overhead closers at museum entrances because of
high use of doors.

Delayed egress hardware shall be specified with the activation switch incorporated into
the door panic hardware. The type of delayed egress hardware that integrates the
activation switch within the magnetic locking mechanism shall not be used.
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087113 Automatic Door Operators

A. Specify automatic door operators as appropriate for the weight of the doors and the
frequency of use.
B. Coordinate doors that have an automatic door operator with other building systems, such

as power, smoke evacuation fans, alarms, and hydraulic lines.

C. Specify the type of door actuator for accessibility — infrared versus wireless manual push
button. SI prefers the push button actuator.

1. The location of the push button (on the wall or on a pylon) is critical so that the
push button does not wear out with overuse.

D. Consider the use of electro hydraulic openers where the sound of the constant usage of a
door may be disturbing to the building occupants (i.e., interior research or office spaces).

E. Refer to the Sl Security Design Criteria document for locking requirements for non-
emergency exit doors equipped with automatic operators.

088xxx — Glazing
088000 Glazing
A, Follow GANA glazing guidelines.

B. Use ASTM Standard E1300 Standard Load Practice for Determining Load Resistance of
Glass in Buildings to select appropriate glass thickness to resist service loads.

C. Single glazing has poor thermal performance and is suitable only for applications where
thermal performance is irrelevant, such as interior applications or installations where
interior and exterior temperatures do not vary substantially.

D. Provide continuous dual seals on all insulated glazing units.

E. Insulated glazing unit spacer shall be filled with desiccant and constructed with bent,
welded, or soldered corners in lieu of corner keys.

F. Provide setting blocks that are properly sized and spaced in order to promote moisture
drainage away from glazing toward weep holes. Ensure that setting block is chemically
compatible with secondary insulated glazing unit seal.

G. Ensure that sealants that come in contact with laminated glass interlayers are compatible
to avoid delamination.

H. Protect the edges of laminated glazing from exposure to water to limit the risk of
delamination.

l. Avoid glass-to-frame contact by using setting blocks.
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J. Use heat-strengthened glass for high temperature applications, such as spandrel glass,
and where greater resistance to bending and thermal stresses, compared to annealed
glass, is required.

K. Use fully-tempered (FT) glass where required by code, but avoid use in areas where
breakage poses a risk to safety due to the potential for spontaneous breakage. Where the
use of FT glass is unavoidable, and where its breakage poses a threat to people or
property, heat-soak the FT glass to reduce the risk of spontaneous breakage.

L. The use of laminated glass with appropriate PVB interlayers is preferred over the use of
applied films for UV protection.

089xxx — Louvers and Vents

089000 Louvers and Vents

A Louvers and vents shall be constructed of aluminum unless heavier, more historic
materials are required to match existing materials.

B. Louvers and vents shall be designed to adequately prevent water and/or driving rain from
penetrating the building envelope and shall drain water away from the building.

C. Bird screens shall be provided at all exterior louvers and vents. Bird screens shall be
coordinated with HVAC airflow requirements.

D. Louvers and vents shall not be field-modified during installation.
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Division 09 — Finishes

l. Reference Codes, Standards and Guidelines
The following list contains the codes, standards and guidelines to which the text refers in this Division. The
AJE is responsible for the research of all codes, standards and regulations, including federal, state and local,
which are applicable to the project design. Refer to the Smithsonian Institution, Office of Facilities,
Engineering and Operations, Codes, Standards and Guidelines, latest edition, for a list of codes, standards
and guidelines. All design work shall comply with the requirements of the latest edition of codes and
regulations in use at the time of the design.
1.01 International Building Code (IBC)
1.02  SI OSHEM Fire Protection and Life Safety Design Manual
1.03 Sl Safety Manual
1.04  NFPA 701 Standard Methods of Fire Tests for Flame Propagation of Textiles and Films
1.05  NFPA 101 Life Safety Code
1.06  ASTM E84 Standard Test Method for Surface Burning Characteristics of Building Materials
1.07  ASTM C373 Water Absorption

1.08  ASTM C1028 Standard Test Method for Determining the Static Coefficient of Friction of Ceramic
Tile and Other Like Substances

1.09  ASTM C650 Chemical Resistance
110  ASTM C1027 Abrasion Resistance
1.11 Mohs Scale of Hardness (MOH)

112  ASTM E648 Standard Test Method for Critical Radiant Flux of Floor-Covering Systems Using a
Radiant Heat Energy Source

1.13 Sl Security Design Criteria

114 Carpet and Rug Institute (CRI) Green Label Plus Program and Texture Appearance Retention
Rating (TARR) System

1.15  South Coast Air Quality Management District (SCAQMD) Rule #1168
1.16  Master Painters Institute (MPI) Architectural Painting Specification Manual
1.17  Ozone Transport Commission (OTC)

1.18  International Accreditation Service (IAS)
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1.19

1.20

1.21

1.22

1.23

1.24

1.25

1.26

1.27

1.28

1.29

1.30

1.31

1.32

1.33

1.34

1.35

1.36

1.37

1.38

ASTM E2573 Standard Practice for Specimen Preparation and Mounting of Site-Fabricated Stretch
Systems to Assess Surface Burning Characteristics

ASTM F710 Standard Practice for Preparing Concrete Floors to Receive Resilient Flooring
ASTM F2034 Standard Specification for Sheet Linoleum Floor Covering

ASTM F970 Standard Test Method for Static Load Limit

ASTM D3359 Standard Test Methods for Measuring Adhesion by Tape Test

ASTM D4060 Standard Test Method for Abrasion Resistance of Organic Coatings by the Taber
Abraser

ASTM D2794 Standard Test Method for Resistance of Organic Coatings to the Effects of Rapid
Deformation (Impact)

ASTM D3363 Standard Test Method for Film Hardness by Pencil Test
ASTM D2486 Standard Test Methods for Scrub Resistance of Wall Paints

ASTM D3023 Standard Practice for Determination of Resistance of Factory-Applied Coatings on
Wood Products to Stains and Reagents

ASTM D1308 Standard Test Method for Effect of Household Chemicals on Clear and Pigmented
Organic Finishes

ASTM C423 Standard Test Method for Sound Absorption and Sound Absorption Coefficients by
the Reverberation Room Method

ASTM E1414 Standard Test Method for Airborne Sound Attenuation Between Rooms Sharing a
Common Ceiling Plenum

ASTM E1264 Standard Classification for Acoustical Ceiling Products

ASTM E1477 Standard Test Method for Luminous Reflectance Factor of Acoustical Materials by
Use of Integrating-Sphere Reflectometers

ASHRAE Standard 62.1 Ventilation for Acceptable Indoor Air Quality

ASTM A653 Standard Specification for Steel Sheet, Zinc-Coated (Galvanized) or Zinc-Iron Alloy-
Coated (Galvannealed) by the Hot-Dip Process

ASTM C635 Standard Specification for the Manufacture, Performance, and Testing of Metal
Suspension Systems for Acoustical Tile and Lay-in Panel Ceilings

ASTM A641 Standard Specification for Zinc-Coated (Galvanized) Carbon Steel Wire

ASTM F1861 Standard Specification for Resilient Wall Base

January 2012

9.2



Smithsonian Institution Facilities Design Standards

Office of Engineering Design and Construction

1.39  ASTM D2240 Standard Test Method for Rubber Property—Durometer Hardness
140  ANSI A108.11 Specifications for the Installation of Interior Cementitious Backer Units
141  ANSIA118.9 Specifications for Cementitious Backer Units

142  ASTM C1288 Standard Specification for Discrete Non-Asbestos Fiber-Cement Interior Substrate
Sheets

143  NFPA 286 Standard Methods of Fire Tests for Evaluating Contribution of Wall and Ceiling Interior
Finish to Room Fire Growth

144  ASTM C241/ C1353 Standard Test Method for Abrasion Resistance of Stone Subjected to Foot
Traffic

1.45  ANSI A108/ A118 American National Standard Specifications for the Installation of Ceramic Tile
146  ASTM C587 Standard Specification for Gypsum Veneer Plaster

147  ASTM C754 Standard Specification for Installation of Steel Framing Members to Receive Screw-
Attached Gypsum Panel Products

1.48  ASTM C840 Standard Specification for Application and Finishing of Gypsum Board

149  ASTM C842 Standard Specification for Application of Interior Gypsum Plaster

1.50  ASTM C1396 Standard Specification for Gypsum Board

1.51 NFPA 255 Standard Method of Test of Surface Burning Characteristics of Building Materials

152  NFPA 265 Standard Methods of Fire Tests for Evaluating Room Fire Growth Contribution of Textile
or Expanded Vinyl Wall Coverings on Full Height Panels and Walls

Il. Design Requirements
2.01 Interior Walls and Ceilings

A. At a minimum, interior partitions shall be designed in accordance with the S| OSHEM Fire
Protection and Life Safety Design Manual and with the space classifications as listed in
the Appendix A — Security Design Criteria Matrix in the SI Security Design Criteria
document.

1. Enclose all mechanical and electrical rooms with minimum one hour fire-rated
construction (or higher as required by the IBC building code).

B. Interior finishes shall comply with the SI OSHEM Fire Protection and Life Safety Design
Manual, the S| Safety Manual Chapter 36, Fire Protection, all applicable NFPA code
requirements, and the Ozone Transport Commission air quality regulations.
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C. Refer to SI OSHEM Fire Protection and Life Safety Design Manual Section 2.6 Interior
Finishes and Decorative Materials for maximum flame spread rating, maximum smoke
developed rating, and flame resistance requirement for finish materials, in accordance
with NFPA 101 and NFPA 701 standards and testing in accordance with ASTM E84.

D. Consideration shall be given to using high performance coatings on walls in high traffic
areas. Wall coatings and surfaces shall be durable and easily cleaned.

2.02  Acoustic Design

A. Carpet and acoustical ceiling systems shall be specified in large public areas where it will
not conflict with existing/and or historic design and in open office areas in order to
minimize ambient noise levels. In addition, a white noise system should be considered in
open office areas to assist in minimizing ambient noise levels.

2.03  Ceiling Heights

A. Ceiling heights in open office areas shall promote flexibility for future floor plan changes.
Office areas greater than 14 m2 (150 sq. ft.) shall have a minimum ceiling height of
2700mm (9 ft.). Areas smaller than 14 m2 (150 sq. ft.) shall have a minimum ceiling height
of 2300mm (8 ft.).

2.04  Ceiling, Lighting and Security Design

A. The architect/designer shall submit a thorough re-lamping narrative with every lighting
and/or ceiling design as part of the Design/Construction Document submission.

B. The architect shall coordinate the location of all ceiling-mounted security devices
(cameras, motion detectors) on the reflected ceiling plans.

C. The design shall include provision for means of access to maintain ceiling-mounted
lighting fixtures and security devices. Contractor shall provide any specialized equipment
required to access lighting and devices mounted on the ceiling.

2.05 Historic Finishes

A. New work in historic buildings should maintain as much of the historic finishes as possible.
Finishes should be restored using historically appropriate materials.

B. Existing ceiling heights in historic buildings should be maintained to the greatest extent
possible. Where appropriate, exposed ceiling solutions that provide for full ceiling clearances
and exposure of ornamental finishes should be implemented.
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I1. Specifications

092xxx — Gypsum Board

092300 Gypsum Plastering

A

B.

Install gypsum plaster in accordance with ASTM C842.

The installer shall have a minimum of five (5) years documented experience installing
plaster.

092613 Gypsum Veneer Plastering

A

B.

Specify USG Imperial Plaster, or Smithsonian approved equal, for high traffic areas
receiving veneer plaster finish.

Install gypsum veneer plaster in accordance with ASTM C587.

092813 Cementitious Backer Board

A

Qualified Installer must have a minimum of two (2) years experience with installation of
similar products.

Contractor shall provide the following warranties:

1. Product Warranty: limited product warranty against manufacturing defects:
a. 13 mm (1/2 in.) nominal cement board for 20 years.
b. 6 mm (1/4 in.) nominal cement board for 20 years

2. Workmanship Warranty: application limited warranty for two (2) years.

Material shall meet the following building code compliance:

1. Non-asbestos fiber-cement board to comply with ASTM C1288 and ANSI
A118.9.

2. Board shall meet the building code compliance National Evaluation Report No.
NER 405.

3. US Department of Housing and Urban Development Materials Release 1268C.

4. California DSA PA-019.

5. City of Los Angeles, Research Report No. 24862.

Fasteners for Cementitious Backer Board

1. Wood Framing fasteners:
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a. Wood framing: 32 mm (1-1/2 in.) corrosion resistant (galvanized or
stainless steel) roofing nails.

b. Wood framing: 32 mm (1-1/2 in.) No. 8 by 9.5 mm (0.375 in.) HD self-
drilling, corrosion resistant ribbed wafer head screws.

2. Metal Framing:

a. Metal framing: 32 mm (1-1/2 in.) No. 8 by 9.5 mm (0.375 in.) HD self-
drilling, corrosion resistant ribbed wafer head screws.

092900 Gypsum Board

A. Gypsum board must meet the requirements of ASTM C1396. Metal stud systems must
meet the requirements of ASTM C754. The application and finishing of gypsum board
shall be in accordance with ASTM C840.

B. Specify abuse-resistant gypsum board in all public areas (where there is no plaster or
stone finish).

C. Provide Level 5 finish for gypsum board used in all public areas, which include permanent
exhibition galleries. Provide Level 4 finish for gypsum board used in temporary
exhibitions and in administrative areas. Provide finish levels in accordance with ASTM

C840.
D. Specify mold-resistant gypsum board in all food service areas.
E. |dentify fire rating (UL Design Number) and sound rating (STC Number) where applicable

for all new partitions.

F. At a minimum, typical interior partition construction consists of 16 mm (5/8 in.) gypsum
board each side of 92 mm (3-5/8 in.) 20-gauge metal studs at 610 mm (2 ft.) on center.

1. Identify Type X gypsum board for fire-rated partitions.

G. Extend room partitions through ceiling and anchor to structure above. Do not terminate
partitions at ceiling grid without prior approval of Facility Manager and Sl Design Manager.

H. Extend all corridor partitions to structure.

l. Provide sound insulation batts within partitions for sound control around offices,
conference rooms, restrooms and other spaces identified in project scope requirements.

093xxx - Tiling
093000 Tiling

A. Porcelain tile, with a low rate of absorption of less than %2 of 1% per ASTM C373, is the
preferred ceramic tile material for use as a floor tile. A low rate of absorption is a
measurement of durability in that it has a higher breaking strength than other ceramic tile
types. The various porcelain types are through body, color body, double loaded or glazed.
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B. A minimum static coefficient of Slip Resistance of .60 for a floor tile per ASTM C1028
must be met, when wet, and when the tile is dry, a coefficient rate higher than .60 must be
met.

C. A floor tile shall have a minimum MOH Scale Hardness of 7.0. In very high traffic facilities,
the MOH should be 7.5—38.0 for scratch hardness.

D. Chemical Resistance is measured on a pass/fail basis using ASTM C650-04, and it is
important for the porcelain floor tile selected to have passed this test.

E. The classifications of tile which has been subject to ASTM C107-99 range from Class
Zero---not recommended for use on a floor---to Class Five---heavy commercial. A
minimum of Class Four shall be applied to all Sl floor tile installations with Class Five used
for buildings or sections of buildings having the highest traffic.

095xxx — Ceilings

095123 Acoustical Tile Ceilings

A. The Acoustical Tile Ceiling’s surface texture shall be fine.
B. The composition of the Acoustical Tile Ceiling shall be mineral fiber.
C. The color of the Acoustical Tile Ceiling shall be white.

D. The Acoustical Tile Ceiling shall have the following Noise Reduction Coefficient (NRC):
ASTM C 423; Classified with UL label on product carton, 0.70.

E. The Acoustical Tile Ceiling shall have the following Ceiling Attenuation Class (CAC):
ASTM E1414; Classified with UL label on product carton, 35.

F. The Acoustical Tile Ceiling shall pass the following Emissions Testing: Section 01350
Protocol, < 13.5 ppb of formaldehyde when used under typical conditions required by
ASHRAE Standard 62.1-2004, "Ventilation for Acceptable Indoor Air Quality."

G. The Acoustical Tile Ceiling shall pass the following test for Flame Spread: ASTM E 1264;
Class A (UL).

H. The Acoustical Tile Ceiling shall pass the following test for Light Reflectance (LR): ASTM
E 1477; White Panel: Light Reflectance: 0.90.

The Acoustical Tile Ceiling shall have Antimicrobial Protection: BioBlock Plus - Resistance
against the growth of mold/mildew and gram positive and gram negative odor and stain
causing bacteria.

J. The Acoustical Tile Ceiling shall have a one (1) year warranty from date of substantial
completion.
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095436 Suspended Grid Systems

A. The Suspended Grid System shall consist of the following components: All main beams
and cross tees shall be commercial quality hot-dipped galvanized (galvanized steel,
aluminum, or stainless steel) as per ASTM A 653. Main beams and cross tees are double-
web steel construction with 9/16 IN type exposed flange design. Exposed surfaces
chemically cleansed, capping pre-finished galvanized steel (aluminum or stainless steel)
in baked polyester paint. Main beams and cross tees shall have rotary stitching
(exception: extruded aluminum or stainless steel).

1. Structural Classification: ASTM C 635 HD.

2. Color: White and match the actual color of the selected ceiling tile, unless noted
otherwise.

3. Acceptable Product: Interlude XL 14 mm (9/16 in.) Dimensional Tee as

manufactured by Armstrong World Industries, Inc.

B. The Suspended Grid System shall have the following Attachment Devices: Size for five
times design load indicated in ASTM C 635, Table 1, Direct Hung unless otherwise
indicated.

C. The Suspended Grid System shall have the following characteristics for the Wire for

Hangers and Ties: ASTM A 641, Class 1 zinc coating, soft temper, pre-stretched, with a
yield stress load of at least three times design load, but not less than 12 gauge.

D. The Suspended Grid System shall have the following Edge Moldings and Trim: Metal or
extruded aluminum of types and profiles indicated or, if not indicated, manufacturer's
standard moldings for edges and penetrations, including light fixtures, that fit type of edge
detail and suspension system indicated. Provide moldings with exposed flange of the
same width as exposed runner.

E. The Suspended Grid System is to have a ten (10) year warranty from date of substantial
completion.

095443 Stretched-Membrane Ceiling Systems
A. The stretched-membrane ceiling system must be UL-approved.
B. The fabricator/installer must specialize in stretched-membrane ceiling systems and must

have a minimum of five years documented successful experience with such ceilings. The
installation shall be performed by skilled workmen thoroughly trained in this type of work.

C. The size and characteristics of the membrane shall be as follows:
1. The membrane shall be minimum 0.17 mm (0.01 in.) thick.
2. The width of sheeting between two factory welds shall be minimum 1676 mm (5
ft. 6in.).

January 2012 9.8



Smithsonian Institution Facilities Design Standards

Office of Engineering Design and Construction
3. The membrane shall be washable.

D. Coordinate the layout and installation of the ceiling system with other building elements
that penetrate the ceiling, such as light fixtures, HVAC, fire suppression, and partitions.

E. The membrane shall be stretched over the subsurface and hooked into the supporting
rails without glue or clips.

F. The stretched-membrane ceiling shall be removable by hand and approved tools for
visible inspection, to provide access above the stretched membrane, and to provide for
subsequent reinstallation.

G. The following conditions must be met on site before the membrane can be installed:
1. The space to receive the stretched-membrane ceiling shall be enclosed.
2. Sufficient heat is provided. Maintain uniform temperature and humidity during
installation.
3. All wet work is completed and dry.
4, Dust-generating activities have terminated.
d. Overhead mechanical, plumbing (sprinkler), and electrical work is completed,

tested and approved.
096xxx — Flooring and Base
096200 Specialty Flooring
A. Design of glass floors and glass stair treads requires load calculations performed by a
structural engineer. The design shall meet the load requirements of the IBC building

code. Careful consideration shall be given to applying point and impact loads to glass.

1. Surface damage of the glass can occur by impact from hard objects. Therefore,
redundancy and safety factors must be used in the design of glass flooring.

2. ldentify the edge support conditions (four-, three-, or two-sided) in order to
determine the load-carrying capabilities of the glass.

B. The types of glass products used in floors and stair treads include:

1. Laminated glass — two or more pieces of glass bonded together with an
interlayer. The glass may be heat-strengthened or fully tempered. The interlayer
can contribute to reduction of sound transmission.

2. Glass block — a decorative glass building block that is set in a frame and sealed.

C. Since pedestrian safety is a critical objective, the glass must provide an acceptable level

of slip resistance.
|
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1. Glass floors must have a minimum static coefficient of friction of 0.60 per ASTM
C1028.
2. To create the slip resistant top surface of glass floor treads, specify textured

glass ceramic enamel that is permanently fused to the glass surface during the
glass strengthening process at temperatures in excess of 649°C (1200°F).

D. Some type of marking, such as dots on the stair treads, is recommended on glass stairs in
public areas of museums with high visitation in order to assist people to distinguish
between the last stair tread and the landing.

E. The proper sealant that is compatible with the glass flooring shall be selected.

F. Since glass floors are not typically fire resistant, the design of adequate fire barriers
between floors must be developed.

096229 Cork Flooring
A. Cork flooring shall be made with harvested bark from living cork oak trees that are never
felled.
B. The binder of the cork flooring shall be a polyurethane agglomomerative resin. The

proportion of cork material to binder is 5%-7% granulated cork mass to agglomerate resin.
C. The binder shall be formaldehyde-free with no emissions from the finished product.

D. The glue used to adhere the cork flooring shall be a solvent-free composition based on an
aqueous copolymer emulsion of synthetic resins.

E. The pigment added to the cork flooring during the manufacturing process shall be inked-
based nitro-cellulose with the pigment (titanium dioxide), a blend of alcohol-based
solvents.

F. The finish of the cork flooring shall be factory applied varnish---gloss or matte---and

should be applied in three layers.

G. A polyurethane finish must be applied to the cork flooring upon completion of the
installation. Three coats of the polyurethane finish are required.

096340 Stone Flooring

A. In Smithsonian museum facilities, the Architect/Designer shall only specify Stone Flooring
that passes the ASTM C241/C1353 test for abrasion resistance for Heavy Traffic. This is
measured by abrasive hardness (Ha).

1. The minimum value of abrasive hardness is 10.0 Ha for general areas.

2. The abrasive hardness value increases to 12.0 Ha for stairways, elevator halls,

and other concentration areas.
e
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3. Exterior paving shall always have a minimum Ha of 12.0.

4, Polished finish on stones with abrasion indices < 20.0 are not suitable for most
moderate and any heavy-traffic areas.

d. Thermal finish is recommended for exterior paving.

B. If several varieties of stone are used together, care shall be taken to ensure that the
abrasive hardness (Ha) of the stones is similar. Proper testing (ASTM C241 or ASTM
C1353) shall be performed on each stone variety.

C. Joints between stones shall be of sufficient width to ensure that the grout being used can
be placed at the bottom face of the stone and properly compacted within the joint. In no
case shall natural stone be installed with tight joints.

1. Exterior Stone Pavement has a typical stone joint width of a minimum 6.4 mm
(1/4in.), preferably 9.5 mm (3/8 in.). Joints of 13 mm (1/2 in.) or larger are
frequently required for a large unit size installation.

2. Interior Stone Flooring has a typical stone joint width of a minimum 1.6 mm (1/16
in.), preferably 3.2 mm (1/8 in.). Joints of 6.4 mm (1/4 in.) or larger are frequently
required for a large unit size installation.

3. Movement Joints are also required in fields of paving. Refer to ANSI A108.01
section 3.7 and ANSI A108.02 section 4.4 for guidance on movement joint
location.

D. The Architect/Designer shall specify Stone Flooring with the following minimum
thicknesses:

1. Exterior Stone Pavers, Pedestrian Traffic: 32 mm (1-1/4 in.).

2. Exterior Stone Pavers, Vehicular Traffic: Is best determined by engineering

analysis, but is generally 76 mm (3 in.) or thicker.

3. Interior Stone Flooring, Heavy Duty/High Traffic: 19 mm (3/4 in.), or 32 mm (1-
1/4 in.) pending stone variety selection. Stone tile that is 9.5 mm (3/8 in.) thick is
only acceptable for areas with light traffic.

E. The Architect/Designer shall specify membranes to be used in the design of stone walking
surface installations.

1. Cleavage membranes are used in thick-bed installations below a reinforced
mortar bed to intentionally prevent the bond between the stone setting system
and the substrate slab in order to allow independent movement (free floating) of
the stone and setting system. Cleavage membranes can be either sheet applied
or liquid applied.

January 2012 911



Smithsonian Institution Facilities Design Standards

Office of Engineering Design and Construction

2. Crack Isolation membranes are used to isolate the stone from minor cracking of
the substrate surface in thin-set applications. Crack Isolation membranes can be
sheet applied, trowel applied, or liquid applied and must meet ANSI A118.12.

3. Uncoupling membranes are sheet applied and geometrically configured to
provide a small airspace which accommodates lateral flexibility between the tile
and the substrate, reducing the transfer of stresses to the thin-set stone
installation system.

4, Waterproof membranes are used to prevent the migration of liquid water. These
membranes can be sheet applied, sheet metal, or liquid applied. In many cases
these membranes are installed by other trades and must meet ANSI A118.10.

096400 Wood Flooring

A. The wood for the flooring shall be planks, which is milled from tree trunks and larger tree
branches.

B. The planks shall be kiln dried in order to avoid shrinkage, warping, cupping, bowing and
splitting.

C. The flooring shall be Premium Select Grade.

D. The finished wood planks standard thicknesses are 19 mm (3/4 in.), 16 mm (5/8 in.) and
12.7mm (1/21in.).

E. The species for the floor planks shall be from a hard wood species such as Ash, Walnut,
Cherry, Oak, Maple and Sycamore.

F. Many wood species experience off-gassing of VOCs (volatile organic compounds) which

can affect artifacts and sensitive collections. Therefore, an architect/designer needs to
carefully consider the selection of wood products---flooring and casework materials---for
storage or display.

096513 Resilient Base and Accessories

A

A Sanitary Butt-to Wall Base is manufactured from a proprietary thermoplastic rubber
formulation designed specifically to meet the performance and dimensional requirements
of ASTM F-1861, Type TP, Group 1 (solid) Standard Specification for Resilient Wall Base.

The physical characteristics of the Butt-to-Wall Base are as follows:

1. Size: 102 mm (4 in.) high with 51 mm (2 in.) toe

2. Thickness: 2.8 mm (1/8 in.) thick

3. Length: 30.48 m (100 ft.) coils

4, Packaging: 1 coil per carton 30.48 m (100 ft.), 21 kgs (46 Ibs).

The Performance of the Butt-to-Wall Base are as follows:
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1. Hardness - ASTM D 2240: 85 Shore A

2. Flexibility - Will not crack, break, or show any signs of fatigue when bent around
a 6.4 mm (1/4 in.) diameter cylinder.

3. Meets or exceeds the performance requirements for resistance to heat/light
aging, chemicals, and dimensional stability when tested to the methods, as
described, in ASTM F-1861.

4, Fire Resistance:
ASTM E 84/NFPA 255 (Steiner Tunnel Test) - Class B
ASTM E 648/NFPA 253 (Critical Radiant Heat Flux) - Class 1

D. The Manufacturer must provide a one (1) year Warranty for the Resilient Base.
E. The resilient base shall extend behind equipment located in the space.
096516.13 Linoleum Flooring

A. The specified Linoleum must be Class I, not less than 0.45 watts per square centimeter
for the Critical Radiant Flux Classification as determined by ASTM E 648 or NFPA 253.

B. The Floorcovering Contractor shall maintain ambient temperatures not less than 18°C
(64°F) or more than 29°C (84°F) in spaces to receive resilient products during the 48
hours prior to installation, installation and 48 hours after installation.

C. The Floorcovering Contractor shall maintain the ambient relative humidity between 40%
and 60% during installation.

D. The Floorcovering Contractor shall prepare the substrate according to ASTM F710.

E. The Linoleum that is specified must meet or exceed ASTM F2034 for Linoleum Sheet
Flooring, Static Load Limit 3103 kPa (450 psi) per ASTM F970, ASTM E-682/NFPA 258 --
- 3103 kPa (450 psi) or less; ASTM E-648/NFPA 253, Class 1.

F. A currently certified Manufacturer’s Associate or Master Mechanic who will provide proof
of certification, as well as proof of demonstrated expertise in using all aspects of the
product prior to the start of the job, must be used to install linoleum with appropriately
installed heat welded seams. Multi-colored heat welds shall be used in order to hide the
appearance of the seams.

G. The Linoleum manufacturer shall provide a Manufacturer's Warranty with a warranty
period minimum of five (5) years.

096623 Epoxy Terrazzo Flooring

A. The terrazzo contractor must be a current and active member of the National Terrazzo &
Mosaic Association (NTMA).
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B. The terrazzo contractor must have a minimum of seven (7) years of experience of
providing and installing epoxy terrazzo.

C. All thin-set Epoxy Terrazzo shall be 10 mm (3/8 in.) thick.

D. Divider strips shall be made of zinc and shall be set at no further apart than 6096 mm (20
ft.) on center.

E. The preparation of the floor shall be vacuum blasted to meet CSP3-5 which is based on
the ICRI (International Concrete Repair Industry) surface profile for bonded flooring
materials.

F. The finish of the Terrazzo shall be 220 grit sealed with an acrylic sealer.

G. The Epoxy Terrazzo supplier must have a crack isolation membrane and barrier primer to

meet requirements of slab detailing cracks and high vapor emission rates.
096813 Tile Carpeting

A. Carpeting materials shall have a minimum critical radiant flux of 0.45 watts/ cm2, when
tested in accordance with ASTM E-648.

B. For high-traffic areas, all Carpet Tile shall be specified with Solution Dyed fiber, Nylon

Type 6 or 6, 6.
C. The Carpet Tile shall have 100% loop construction.
D. The loop construction of the Carpet Tile shall be dense and have a low pile height, no

greater than 12.7 mm (0.5 in.), for use in high traffic areas.
E. The minimum face weight of the Carpet Tile shall be 794 g/m2 (28 oz/yd2).

F. The specified carpet tile must be Green Label Plus. The adhesive must meet low emitting
materials standards per the SCAQMD Rule #1168.

G. The Carpet Tile shall have a TARR Rating (Texture Appearance Retention Rating) for
Severe Traffic of 3.5 -4.0.

H. The floor surface receiving the Carpet Tile shall be free of defects and indentations.

l The backing system for the Carpet Tile shall be non-vinyl with a minimum of 50% recycled
content and have a manufacturer’s lifetime warranty against edge ravel, delamination and
dimensional stability against cupping/curling.

J. Provide five (5) % attic stock from the same lot as the original carpet tile.

096816 Broadloom Carpeting

A. For high-traffic areas, all Broadloom Carpet shall be specified with Solution Dyed fiber.
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B. The Broadloom Carpet shall have 100% loop construction.

C. The loop construction of the Broadloom Carpet shall be dense and have a low pile height,
no greater than 12.7 mm (0.5 in.), for use in high traffic areas.

D. The minimum face weight of the Broadloom shall be 907 g/ m2 (32 oz/yd2).

E. The specified Broadloom Carpet must be Green Label Plus. The adhesive must meet low
emitting materials standards per the SCAQMD Rule #1168.

F. The floor surface receiving the Broadloom Carpet shall be free of defects and
indentations.
G. The backing system for the Broadloom Carpet shall be a unitary backing or equivalent

and must have a 15 year warranty against edge ravel and delamination.
096900 Access Flooring

A. Access flooring may be used in changing gallery exhibition space. The potential problems
of moisture and pests under the access floor will need to be addressed at each facility.

B. Access flooring must be accessible for cleaning.
C. Specify a clear concrete sealer on concrete floor under access flooring.
097xxx — Wall Coverings
097200 Wall Coverings
A. All wall coverings shall be specified as minimum Type I, Commercial Grade.
B. Specify high performance, woven, direct- glue installed wall coverings with either a paper-

backing or an acrylic-backing. The high performance, woven wallcovering that is most
desirable can be cleaned with a solution of diluted household bleach.

C. The high performance, woven wallcovering must pass and/or comply with the following
tests:
1. NFPA 255
2. NFPA 265

3. ASTM E84 Adhered
4, Tensile Strength: Fed Spec. CCC-T-191b 5100

5. Tear Strength: Fed. Spec. CCC-T-191 5132
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097723 Fabric-Wrapped Panels

A. The definition of Fabric-Wrapped Panels is a site-fabricated stretched fabric panel system
with continuous perimeter track profile mounted directly to sheetrock substrate. System
shall provide for face fabric to be perfectly tensioned over core materials, leaving fabric
floating over core surface.

B. System shall allow for the removal and replacement of fabric facing from individual
panels. Removal of fabric shall allow access to surface behind fabric without dismantling,
removal or replacement of track members or core.

C. The Architect/Designer shall determine what acoustical properties are required for the
system and select from the following core materials:

1. Acoustical: Fiberglass Rigid 12.7 mm (1/2 in.) fiberglass - 96 kg/m3 (6 pcf)
density or 25 mm (1 in.) fiberglass - 96 kg/m3 (6 pcf) density

2. Acoustical/Tackable: HD Fiberglass 25 mm (1 in.) or 19 mm (3/4 in.) - 96 kg/m3
(6 pcf) density with 6.3 mm (1/4 in.) - 160 kg/m3 (10 pcf) density face

3. Tackable/High Impact: 12.7 mm (1/2 in.) Micore by USG; 19 mm (3/4 in.) Micore
by USG; 12.7 mm (1/2 in.) Armstrong Privacy Guard Max; or 19 mm (3/4 in.)
Armstrong Privacy Guard Max

D. The Architect/Designer must make sure that the fabric that is selected has been tested
and approved for the intended use in a vertical application as a Fabric-Wrapped Panel by
the fabric manufacturer.

E. The installer shall fabricate the Fabric-Wrapped Panel system on the jobsite to conform
precisely to existing conditions in areas indicated for their application. Space shall be
enclosed and weather-tight.

F. The installer shall apply framing materials to the sheetrock surfaces scheduled to receive
the Fabric-Wrapped Panel system. Framing shall be plumb and straight, flush, and in
proper alignment. Mounting channel details and core coloration shall not be visible
through facing fabric.

G. Core materials shall be installed in a continuous manner, flush and level with framing
materials. Core materials shall not “telegraph” through the face fabric.

H. The installer shall cut fabric from each roll maintaining a regular sequence of drops and
matching direction of weave for sequential and uniform installation.

Fabric shall be tensioned securely to track system using appropriate tools. Spray
adhesives or stapling of fabric to core or frame members shall not be permitted.

J. The installer shall submit complete, unedited test reports for stretched fabric panel system
prepared by an independent testing laboratory that is IAS Certified indicating full
compliance with fire resistance performance requirements under ASTM E84, and
specifically;
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K.

1. Fire ratings shall be for a complete assembly, including perimeter and
longitudinal butt joint framing extrusions, core material, and fabric covering as
required by ASTM E2573-07 Specimen Preparation and Mounting of Site
Fabricated Stretch Systems to Assess Surface Burning Characteristics.

2. Systems must be certified under ASTM E84 and Class must be compliant with
placement in the building:
Class A with a Flame Spread Index (0-25) Smoke Developed Index (0-450) -
Required in exhibit spaces and means of egress
Class B with a Flame Spread Index (26 - 75) Smoke Developed Index (0-450) —
Required in exhibit spaces protected by automatic sprinkler system
Class C with a Flame Spread Index (76 — 200) Smoke Developed Index (0-450)

Stretched fabric panel system installation shall be warranted by the Authorized Distributor
or Certified Installer for the period defined in contract documents.

099xxx — Painting and Coatings

099113 Painting

A

The General Contractor shall only engage a Painting Contractor that has a minimum of
five (5) years proven satisfactory experience and shall maintain a qualified crew of
painters throughout the duration of the work.

The General Contractor shall make sure that only qualified journeypersons, as defined by
local jurisdiction be engaged in painting and decorating work.

Apprentices may be employed provided they work under the direct supervision of a
qualified journeyperson in accordance with trade regulations.

The Architect/Designer shall only select paint from manufacturers and products that are
listed under the Approved Products List section of the MPI Painting Manual.

Use only materials complying with the Ozone Transport Commission (OTC) air quality
regulations rating based on VOC (EPA Method 24) content levels. Where indoor air
quality (odour) is an issue, use only MPI-listed materials having a minimum E3 rating.

The Painting Contractor shall conform to work place safety regulations and requirements
of those authorities having jurisdiction for storage, mixing, application and disposal of all
paint and related hazardous materials.

The Painting Contractor may apply paint only to dry, clean, properly cured and adequately
prepared surfaces in areas where dust is no longer generated by construction activities
such that airborne particles will not affect the quality of finished surfaces.

Ensure adequate continuous ventilation and sufficient heating and lighting are in place.

Paint, stain and wood preservative finishes and related materials (thinners, solvents,
caulking, empty paint cans, cleaning rags, etc.) shall be regarded as hazardous products.
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Recycle and dispose of these materials according to regulations of applicable authorities
having jurisdiction.

J. In order to meet LEED (Leadership in Energy and Environmental Design) program
requirements, the Architect/Designer shall specify only MPI-listed materials having an “L”
rating designation.

K. The condition and preparation requirements for all surfaces shall be in accordance with
MPI Painting Manual requirements.

L. The Painting Contractor shall not paint unless substrates are acceptable and/or until all
environmental conditions (heating, ventilation, lighting and completion of other sub-trade
work) are acceptable for applications of products.

099300 Staining and Transparent Finishing

A. Finish must comply with the South Coast Air Quality Management District (SCAQMD)
rules for VOC levels to meet U.S. Green Building Council IEQc4.2 standards:

1. Interior Stains 250 g/L
2. Sanding Sealers 350 g/L
3. Varnish 350 g/L
B. All staining and transparent finishes that are specified shall be water-based.

099600 High-Performance Coatings

A. The High-Performance Coating is defined as a pro-industrial, precatalyzed, water-based
€pOXy.
B. This coating is for interior use only.
C. It can be used on the following surfaces:
1. Drywall
2. Plaster
3. Masonry
4. Block
5. Steel, Aluminum, Galvanized
6. Wood

D. Adhesion: ASTM D 3359, 5B, 100% adhesion for light colors; darker colors require longer
cure time for same level of adhesion.

E. Abrasion Resistance: ASTM D 4060t, 74.4 mg loss; CS-10 wheels 1000 gram load: 1000
cycles.

F. Direct Impact Resistance: ASTM D 2794, >100 inch - Ibs.
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G. Pencil Hardness: ASTM D 3363.

H. Scrub Resistance: ASTM D 2486, 500 — 600 cycles with stiff brush and pumice scrub
media.

l. Permeability Rating: AD/TS 2002.27A, dry cup 2.0 metric perms @ 1.3 — 1.5 mils DFT.
J. Stain Resistance: ASTM D 3023.

K. Chemical Resistance: ASTM D 1308.
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