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SECTION 01 32 50
BUILDING INFORMATION MODELING (BIM) REQUIREMENTS

PART 1 - GENERAL

11 SUMMARY

A.  Section includes requirements for Building Information Modeling including, but not
limited to, the following:

Development of BIM Execution Plan

Development of Construction Model(s)

Development of Fabrication/Shop Drawings at Contractor’s option.
Development of Coordination Model(s)

Development of Coordination Report

As-Built Model(s) and Drawings

ouhwNE

B. Related Requirements:

1.  Division 01 section Operation and Maintenance Data for Facility Asset Data
Requirements.

C. Contractor’s Responsibility:

1. Develop deliverables required in this Section.

2. Contractor is solely responsible for the quality and accuracy of all
documentation and submittals of this Section.

3. The intent of BIM deliverables is to avoid interference and conflicts, optimize
construction sequencing, achieve greater efficiencies in cost estimating and
project coordination, and ensure access for maintenance, replacement or
repairs.

a. Coordination: Contractor is solely responsible for the coordination of
facility systems and equipment.

b. Construction sequencing: Contractor is solely responsible to sequence
construction activities to facilitate the fabrication and installation of
systems and equipment without interference, conflicts or delays in
construction, and providing adequate access to effectively maintain and
replace systems and equipment.

D.  Existing Documents: The following building information, obtained and developed by
the Architect and/or Engineer during the design phase, may be available to the
Contractor:
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Design Intent Model(s) (.rvt, .ifc, & .nws / .nwd)
Contract Documents (.pdf)

CAD Files (.dwg)

Point Clouds (.rcs)

Scans of the original building design drawings (.pdf)
BIM PxP (.docx, .pdf)

LOD Matrix(.xlsx, .pdf)

NouswNE

E. SI BIM Practice Requirements:

1. The following documents related to are available on the Smithsonian Facilities
A/E Center website, under the Codes and Standards section and are applicable
to BIM requirements:

a. Smithsonian Facilities BIM Guidelines: Describes information,
procedures, and responsibilities relevant to BIM work completed by
architecture, engineering and construction (AEC) consultants in order to
assure accurate and consistent deliverables.

b.  SF Revit Templates: BIM templates developed by Smithsonian Facilities
are available for the Contractor to use when utilizing Autodesk Revit as
the model authoring software to populate with accurate project-specific
facility asset data.

1) Scope of required facility data is described in the template and should
be modified to reflect actual Project requirements.

C. SF Revit Template Users Guide: This document, prepared by Smithsonian
Facilities, describes how to incorporate and “SF Revit Templates” and
develop the project BIM.

d.  SFBIM Project Execution Plan (PxP): Template document that defines
the expected BIM deliverables and guides the coordination of the project
team, throughout the project lifecycle.

1.2 DEFINITIONS

A.  As-Built Model: Building Information Model(s) developed by the Contractor that
represents the installed condition of facility elements.

B. Building Information Model (BIM): A digital representation of physical and
functional characteristics of a facility.

C. BIM Project Execution Plan (PxP): A document prepared by the contractor, utilizing a
standard SF PxP template that defines the expected BIM deliverables and guides the
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coordination of the project team, throughout the project lifecycle.

D. Construction Model: Building Information Model(s) that demonstrates and
communicates the facility data necessary to procure, fabricate, schedule or construct
the Project.

E. Coordination: A process implemented to ensure the efficiency and harmony of the
relationship of facility elements. Typically performed in a BIM environment by
evaluating interferences, also called “clash detection”.

F. Coordination Model: Building Information Model(s) that demonstrates and
communicates the spatial relationship of facility elements.

G. Coordination Report: A report developed to communicate and demonstrate that
the facility elements have been properly coordinated and identify areas where issues
may still exist.

H.  Design Intent Model: Building Information Model(s) that demonstrates and
communicates the creative objectives of the designer.

Fabrication/Shop Drawing: Drawing generated by the contractor from a
Construction Model based on the contract documents that communicates the
information necessary to fabricate facility elements. Fabrication/Shop Drawings
typically contain one system and are intended for use of trade personnel to fabricate,
assemble, and install facility elements.

J. Facility Breakdown Structure: a system-oriented hierarchical decomposition of a
facility into smaller components. Typically the facility breakdown structure is based
on disciplines, trades, described by Master Format.

K. Facility Asset Data: Non-graphical information attached to an object in a Building
Information Model that defines various characteristics of an object.

L. Furnishings: Built-in or movable cabinets, casework, seating or other appurtenances
provided by the Contractor.

M. Interference: Spatial conflict between facility elements.
N.  Level of Development: Describes the minimum dimensional, spatial, quantitative,

gualitative, and other data includes in a model element as defined in the SF BIM
Guidelines.

October 2021 Volume 2- Specifications 01 32 50-3
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1.3

Level of Accuracy: Describes the minimum dimensional accuracy of element(s) as
defined in the SF BIM Guidelines.

Conformed Model — Updates the Design Intent Model for those aspects maintained
by the designer to record authorized design changes during construction.

SUBMITTALS

BIM Project Execution Plan (PxP): Prepare and submit a plan utilizing the “SF BIM
Execution Plan” framework document available on the Smithsonian Facilities
Architectural-Engineer Information Center website. Submit the PxP in Portable
Document Format (PDF) within 60 days after contract award. BIM Project Execution
Plan (PxP) shall be updated as required and submitted with Final As-Built Model(s).

Submit plans, sections and other review documents monthly, in .pdf format. To
include field changes that affect the accuracy of the Construction and As-Built Models.

Construction Model(s): Prepare and submit, on a quarterly basis, Construction
Model(s) that contain spaces, objects and data required to purchase, fabricate,
and install project elements. Graphically indicate construction progress in
Construction Model(s). Construction Model(s) are to be submitted with all
Coordination Model(s) link into one central model using Autodesk Navisworks with all
disciplines.

Coordination Model(s): Prepare and submit Coordination Model(s) on a monthly
basis. Coordination Model(s) are to be based on the facility breakdown structure of
the Design Intent Model. Contractors are to perform all work utilizing 3D modeling
software in order to facilitate seamless coordination with BIM workflows and file
integration. All design elements should be produced three-dimensionally in programs
that can output file formats supported by Autodesk Navisworks. Coordination
Model(s) are to be submitted using Autodesk Navisworks with all disciplines.

1.  Coordination Model(s) are to be submitted prior to fabrication, and
installation of any element within the area represented within the
Coordination Model(s).

2. Fabrication/Shop Drawings and Construction Model(s) are to be integrated
into the Coordination Model(s) or otherwise referenced in the Coordination
Model(s).

CAD Drawings. Export CAD documents from the BIM authoring application in a
format conforming to SI requirements. Reference the “SF Revit Template Users
Guide” and “SF CAD Guidelines”.
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Coordination Report: Prepare and submit a written Coordination Report generated
from the Coordination Model(s) prior to fabrication, and installation of any facility
element within the area represented within the Coordination Model(s).

1.  Coordination Report is to be submitted in Portable Document Format (PDF).

Final As-Built Model(s): After installation of all Facility Elements, update and submit
As-Built Model(s) to document the condition of the facility upon completion of
construction. As-Built Models are to be submitted with all Model(s) and link into one
central model using Autodesk Navisworks with all disciplines.

As-Built Fabrication/Shop Drawings: After installation of all Facility Elements,
update and submit Fabrication/Shop Drawings to document the condition of the
facility upon completion of construction.

By submitting the As-Built Model(s) and Coordination Report(s), the Contractor
confirms that the following have been accomplished:

1.  Existing conditions have been adequately identified, documented, and verified.

2.  Facility elements are properly represented within the Model(s).

3. Access to maintain, repair, or replace facility elements has been identified and
validated.

4. Clearances, such as those required by code and equipment specifications, have
been identified and validated.
5. Interferences have been identified and resolved.

Data Capture (Laser Scan): Survey, prepare and submit Point Cloud files at key stages
during the construction process including but not limited to, open trenches, rough-in /
close-in, project completion, etc. as directed by COTR. This survey to be utilized to
ensure all As-Built conditions for the project are documented properly. This will
include establishing the necessary Survey Control Network throughout the site and
scanning as many points as may be required to create a reliable point cloud of all
interior and exterior surfaces of the building. The required object surface density of
scanning shall be a minimum of 6mm (%”). RGB color shall be mapped to both the
exterior and interior scans. Point Cloud data should be broken into separate data sets
as directed by COTR and be registered in the same coordinate frame (origin point) as
the As-Built Model(s). Point cloud data to be submitted using Autodesk Recap.

PART 2 - EXECUTION

2.1

CONTRACT DOCUMENTS AND DESIGN INTENT MODEL(S)
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2.2

2.3

2.4

The Contract Documents and Design Intent Model(s) will be provided to the
Contractor for reference in the development of the Construction and Coordination
Model(s) and Fabrication/Shop drawings. The Contract Documents and Design
Intent Model(s) communicate creative objectives of the Architect and/or Engineer,
and are not intended to be used for fabrication and construction of the facility in
that the size, arrangement, and level of development of facility elements may not
have the necessary tolerances to allow for fabrication.

The Contract Documents are the binding document(s) of record, the Design Intent
Model(s) are provided for reference only.

DEVELOPMENT OF BUILDING INFORMATION MODELING PLAN (BIM PxP)

The BIM PxP shall be approved by Sl prior to development of Construction /
Coordination Model(s), and development of Facility Asset Data. Information
contained in the BIM PxP shall conform to the “SF BIM Guidelines”.

INSPECTION OF EXISTING CONDITIONS

Prior to the development of the Construction / Coordination Model(s), inspect and
verify accuracy of information communicated in the Contract Documents and Design
Intent Model with respect to the existing conditions. Notify Architect if any conflicts
among Contract Documents, the Design Intent Model, and existing conditions are
discovered. Do not proceed with development of Construction / Coordination
Model(s) until conflicts are resolved to the satisfaction of SI.

FACILITY ASSET DATA
See Spec 01 section OPERATION AND MAINTENACE DATA for asset data requirements

The Contractor is responsible for incorporating Design Intent Model and Facility Asset
Data Spreadsheet revisions into the Construction and As-Built Model(s) in order to
maintain an up-to-date basis for Building Information Modeling throughout
construction.

Contractor is responsible for incorporating the following Asset Data from SF Facility
Asset Data Spreadsheet into the Construction and As-Built Model(s):

1. Asset ID# (Sl will provide)
2. Asset Name (Sl will provide)
3.  SpeclID (CSI Master Format 2016)
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2.5

4, Manufacturer
5. Description

DEVELOPMENT OF CONSTRUCTION MODEL(S)

The intent of the Construction Model(s) is to communicate the necessary information
to construct the facility including size, location, and arrangement of both existing to
remain and new elements and to incorporate the as-built conditions.

Develop Construction Model(s) based upon Contract Documents, Design Intent
Model(s), and verified existing conditions.

Construction Model(s) shall accurately reflect the geometry and details of existing
and new elements within the facility.

1. Use manufacturer or custom model elements to accurately reflect the
components detailed in documents submitted for approval.

2. Update the model elements to accurately reflect any revisions to geometry or
details arising from the submittal review process.

Construction Model(s) are to have a consistent origin that can be referenced to a real
world datum or benchmark, located as required in the “SF Revit Template Users’
Guide”.

Quality Control. The Construction Model(s) will undergo automated model checks
utilizing rulesets, as described in the “SF BIM Guidelines” document and visual review
by SI.

The Construction Model(s) are to reflect all necessary access and clearances.

The Construction Model(s) will include, but not be limited to, the following elements
with all necessary intelligence included to produce plans, sections, elevations, riser
diagrams, and schedules as applicable:

1.  Substructure: All foundations, subgrade enclosures, slabs-on-grade, and water
and gas utility connections. Substructure elements shall be depicted with all
necessary recesses, curbs, pads, slopes, closure pours, expansion/construction
joints, and major penetrations depicted.

2. Shell: All superstructure, exterior vertical enclosures, and exterior horizontal
enclosures, including a depiction of expansion/construction joints.

a. Superstructure: All columns, primary and secondary framing members,
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and bracing for the roof and floor systems (including decks).

b. Exterior Vertical Enclosures: Exterior vertical enclosures shall be depicted
to the exact height, length, width and ratings (thermal, acoustic, fire) to
properly reflect element types. Exterior windows, doors and grilles
including hardware sets, louvers and vents, and wall appurtenances shall
be depicted to represent their actual size, type and location.

3. Interiors: All interior partitions, windows, doors and grilles, louvers and vents,
raised floors, and ceilings, depicted to represent their exact location, height,
length, width and ratings (thermal, acoustic, fire) to properly reflect element

types.

4.  Services: All elevators, escalators, plumbing, HVAC, fire protection, electrical,
communications, electronic safety and security, and integrated automation
elements, including all major openings and penetrations, cable trays, cable
bundles and pipe grouping. All clearances and insulation shall be accounted
for in the model for use in interference management and maintenance access
requirements. Nonpermanent items are not required to be modeled or contain
facility data.

a. Plumbing: All plumbing elements including plumbing piping and fixture
layouts, floor and area drains, and related equipment.

b. Heating, Ventilation, And Air Conditioning (HVAC): All heating, ventilation,
and air conditioning (HVAC) elements including piping, valves, ductwork
fixture lay- outs and related equipment.

C. Fire Protection: All fire protection elements including piping, valves,
and related equipment.
d. Electrical: All electrical elements including conduit, fixture layouts and

related equipment (including power for systems furniture).
e. Communications: All communications and low voltage systems
elements including conduit and related equipment.

f. Security: All Electronic Safety and Security elements including conduit
and related equipment.
g. Integrated Automation: All integrated automation elements including

conduit and related equipment.

h. Model all elements larger than 38mm (1-1/2 inch) in diameter for any
trade. When equal or smaller element are grouped or run in a uniform
path. That group of elements shall be modeled when larger than 152mm
(6 inches).

5. Equipment and Furnishings: All fixed equipment and furnishings, depicted to
represent their exact location, height, length, width, configuration, materials,
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finishes, and mechanical and electrical requirements.

6. Special Construction and Demolition: All special construction and demolition
including special construction, facility remediation and demolition

7.  Sitework: All sitework elements, including site improvements, liquid and gas
utilities, electrical site improvements, and site communications.

H.  Construction Model(s) must be revised and certified by the Contractor prior to
installation of facility elements contained within the models.

2.6 DEVELOPMENT OF COORDINATION MODEL(S)

A.  Develop Coordination Model(s) that combine facility elements contained within the
Construction Models with other facility elements depicted in the Design Intent Model
in order to review the efficiency and harmony of the relationship of the facility
elements.

B.  Verify that all facility elements are properly represented within the Construction
and Coordination Model(s) prior to coordination.

C. Conduct the following interferences checks to ensure that there are no conflicts in
the installation of facility elements.

Substructure/Shell vs Interiors

Substructure/Shell vs Equipment and Furnishings provided by Contractor
Interiors vs Equipment and Furnishings provided by Contractor.
Substructure vs. Shell

Services vs other components:

uhwWNE

a. Services vs Substructure/Shell

b. Services vs Interiors

C. Services vs Equipment and Furnishing
d. Services vs Site work

6. Services

Plumbing vs HVAC
Plumbing vs Fire Protection
Plumbing vs Electrical

Plumbing vs Communications

Plumbing vs Electronic Safety and Security
HVAC vs Fire Protection

HVAC vs Electrical

HVAC vs Communications

HVAC vs Electronic Safety and Security
Fire Protection vs Electrical

TTS@ e a ooTw
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2.7

2.8

Fire Protection vs Communications

Fire Protection vs Electronic Safety and Security
Electrical vs Communications

Electrical vs Electronic Safety and Security

Communications vs Electronic Safety and Security

°©c =337~

7.  ADA Accessibility

Coordination Model(s) shall be free of interferences prior to installation of any
associated facility element.

Update the Coordination Model(s) to reflect changes throughout construction prior
to installation of any associated facility element.

COORDINATION REPORT(S)

Develop Coordination Reports identifying outstanding issues after the development
of the Coordination Model(s), including but not limited to:

1. Clashes:
a. [temize number of clashes.
b. Clash Category
C. Describe clashes.
d. Describe the resolution of clashes and other conflicts.

Design changes.

Differing site conditions.

Hazardous or safety related issues.

Assets installed and assets pending installation.

uhwN

The report shall be organized by CSI Master Format 2016 specification section or by
trade

The issues identified within the Coordination Report are to be addressed by the
Contractor in consultation with the Sl and the Architect / Engineer prior to installation

of facility elements.

The Contractor is solely responsible for the cost of remedying any clashes that could
have been discovered during the clash detection process.

INSTALLATION

Install facility elements in accordance with approved Construction Model(s),

October 2021 Volume 2- Specifications 01 32 50-10
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Fabrication/Shop Drawings, Coordination Model(s), and Coordination Reports. Any
variance from these documents shall require approval by the SI COTR prior to
the installation of the associated facility elements.

B.  Adjust Coordination Model(s) throughout construction to reflect all changes made to
the approved Contract Drawings and Specs, Design Intent Model, and
Fabrication/Shop Drawings.

C. Maintain an up-to-date Fabrication/Shop Drawing set and Coordination Model(s)
for all parties to access.

2.9 AS-BUILT MODEL AND DRAWINGS

A.  Upon completion of the installation of facility elements, update and deliver As-Built
Model(s) and Fabrication/Shop Drawings to document the condition of the facility
upon completion of construction.

1. The updated Construction and Coordination Model(s) are considered the As-
Built Model for this facility. These models shall clearly indicated portions of the
facility that are constructed and portions where construction is pending.

2.  Model(s), CAD and SI-GIS exports are to be delivered in native file formats as
well as file formats and naming conventions consistent with SF standards.
Reference the “SF Revit Templates Users Guide” and “Smithsonian Facilities
BIM Guidelines” guidance documents.

3.  All models shall be linked and submitted using Autodesk Navisworks.

END OF SECTION 01 32 50
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SECTION 01 56 39
SITE PROTECTION

SECTION 01 56 39 — SITE PROTECTION

1.1. Tree Protection: The following procedures shall be followed for any project taking place
on Smithsonian Institution grounds when any tree may be impacted.

26.1.1 Prior to any work taking place or vehicles and equipment being brought on site, the
Contractor shall meet with the Smithsonian Gardens (SG) Arborist, Landscape
Architect, and other appropriate staff to discuss and plan for tree protection
measures.

26.1.2 The project site shall be defined, and all trees that may be impacted identified.

26.1.3 For every tree that may be impacted, the Critical Root Zone (CRZ) shall be identified.
The CRZ shall be determined by the following method:

A. Measure the diameter of the tree at breast height (4.5 feet above grade), and for
every inch of diameter, measure a distance of 1.5 feet from the trunk. The area

inside this circle is the CRZ.

26.1.4 The following activities shall NOT take place in the CRZ, unless specified in a written
tree protection plan pre-approved by SG:

A. Stockpiling of materials, soil, mulch, or debris.

B. Parking or driving of equipment or vehicles.

C. Compaction of soil from any activity, including the placement of vehicles,
materials, equipment, or outriggers.

D. Trenching, tunneling, grade changing, or removing soil.

E. Cutting, tearing, or grubbing of tree roots.

F. Wounding trees in any way.

G. Changing the site drainage.

H. Dumping or spraying gasoline, oil, dirty water, or any chemical or material that
can damage a tree.

I. Using trees as backstops, winch supports, or anchors.

J. Attaching anything to trees, including, but not limited to, signage, nails, screws,

spikes, ropes, and wires.
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26.1.5

Once the CRZ’s have been identified, fencing shall be erected on the edge of the CRZ
to prevent any activities from taking place in those zones. Fencing can consist of
minimum 48” height temporary chain link fence, welded wire fence with steel t-
posts, or any other type of fence approved by SG through the COTR. Warning signs
shall be placed on each CRZ fence, be a minimum size of 8.5 x 11 inches, and state
the following: “TREE PROTECTION ZONE. This fence shall not be removed.”

Removal of fences, even temporarily, to allow deliveries or equipment access is not
allowed without the prior approval of the Smithsonian Gardens Arborist or other
qualified SG staff.

26.1.6 In the event that it is impossible to complete a project without some activity in a

26.1.7

26.1.8

26.1.9

CRZ, a written tree protection plan pre-approved by SG shall be implemented.
Tree protection plan requirements may include impact avoidance, root
protection groundcover, air excavation and root pruning, supplemental
watering, chemical applications, branch pruning and/or tiebacks, and/or any
number of other industry standard tree protection methods generally reviewed
in the Managing Trees During Construction Best Management Practices manual
(Fite and Smiley 2016) and other literature reviewing tree care industry standard
tree protection practices.

During the project, project activities shall not physically impact the tree or
delineated CRZ, unless described in tree protection plan pre-approved by SG. The
impacted trees shall also be closely monitored for signs of shock or stress. Any
decline in tree condition that is noted by the Contractor shall be immediately
reported to the SG Arborist or other staff. The Contractor shall be prepared to
provide temporary water to irrigate.

Upon completion of the project, all trees within the project area will be inspected by
the SG Arborist and/or other qualified SG staff for any signs of tree damage, soil
compaction, and/or other negative impacts to the site. If any issues are found, the
Contractor shall be responsible for remediation activities including, but not limited
to, root zone invigoration/air spading, liquid fertilization/bio-stimulant injections,
root pruning, branch pruning, bark tracing, and/or supplemental watering.

If a tree is found by the SG staff to be irreversibly damaged, the Contractor may be
required to install a replacement tree of matching size, quality, and variety, using a
contractor designated by SG. If an acceptable tree is not available, the Contractor
may be required to pay damages to SG for the value of the damaged tree in
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accordance with the guidelines set forth in the Guide for Plant Appraisal, 10t
Edition, using the Trunk Formula Method.

26.2 Flora Protection: The Contractor is expressly prohibited from collecting plant materials on
Smithsonian property.

26.3 Turf and Planting Bed Protection: Vehicular traffic on turf areas or on planting beds is not
permitted without prior approval of the Smithsonian Gardens through the COTR. If turf areas
or planting beds must be crossed by vehicles, beds bridging is required. Bridging shall be two
layers of % inch exterior grade plywood or 2” x 10” or 1” protective plastic decking such as to
help prevent soil compaction of the soil in the lawn areas and planting beds. No parking on the
turf will be permitted at any time.

26.4 If a generator is placed on the turf, Smithsonian Gardens must have approved its
placement. Generator shall be place on anti-compactor boards. The generator must be placed
in a drip containment basin.

26.5 Where aerial work is being performed above shrub/planting beds, the Contractor shall
protect them with an approved protective framework installed at least 300 mm above the tops
of the plant materials. The Contractor shall submit the proposed method of protection to the
COTR and Smithsonian Gardens for approval. Trees and shrubs shall only be tied back with the
approval of the COTR and Smithsonian Gardens.

26.6 Irrigation Protection: Smithsonian Gardens should be notified immediately, should any
damage occur to existing irrigation systems during construction. Any damage to the existing
irrigation systems during construction shall be repaired by the Contractor within two calendar
days from when the damage occurred. All repairs to the irrigation system shall be made by a
certified irrigation contractor to work on Rain Bird Maxicom computer-controlled irrigation
systems. Certification is required.

26.6.2 Damaged piping shall be replaced using approved materials per section Division
Two, “Site Work, Irrigation Systems”.

26.6.3 The Contractor shall bear all costs for repairs to the damaged irrigation system.
Where the low voltage control wiring is damaged due to construction then said wiring
shall be replaced from the zone valve to controller. No splicing will be permitted.

26.6.4 Mainlines damaged during the construction process shall be replaced with an
identification wire from valve to controller.

26.6.5 All damaged irrigation piping shall be cleared of debris prior to making the
permit connections.
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26.7 Replacement Plants: The Contractor shall bear all costs for replacement of damaged
plant materials. Replacement plant materials shall meet the criteria established by the
Smithsonian Gardens. Any plant material destroyed and/or damaged by the Contractor during
construction shall be replaced with like genus and species of the same size, at no additional cost
to the Smithsonian.

26.8 Replacement Turf: Turf areas damaged during construction shall be repaired by the
Contractor according to Smithsonian Gardens Lawns and Grasses Specifications (329200).
Replacement turf shall be sod, not seed. Contractor shall request a copy of Lawns and Grasses
Specifications prior to commencing repair. Specifications include roto-tilling a minimum depth
of 6 inches, backfilled with sandy-loam topsoil. Prior to installing sod, contractor shall obtain
Smithsonian Gardens acceptance of finish grading. Sod shall be certified sod, non-netted and a
minimum of one year old. Sod shall be 90:10, consisting of a minimum of three varieties tall
fescues and one Kentucky Bluegrass. Smithsonian Gardens through the COTR must approve the
source of the sod. Following installation, sod shall be rolled by hand with a water roller to
ensure contact with subgrade, eliminate air pockets, and form a smooth surface. The
Contractor shall bear all costs for these repairs. Suggested sources are:

1. Oakwood Sod Farm, Inc.
29307 Waller Road
Delmar, MD 21875
Phone: (410) 896-4009
Toll-Free: (800)379-8488

2. Collins Wharf Sod
25361 Collins Wharf Rd
Eden, MD 21822
Phone: 410-334-6676
Fax: 410-749-3815
cwsod@collinswharfsod.com

3. Summit Hall Sod Farm
21300 River Road
Poolesville, MD 20837-9114
Phone: 301-948-2900
Fax: 301-349-2668

26.9 Artifacts and Furniture Collection Pieces: Smithsonian Gardens requires (5) working day
notice should any of the artifacts or furniture collection need to be removed to facilitate
construction. Any artifacts or furniture collection piece damaged during the construction
process must be replaced prior to final payment.
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26.10 Trash and Debris Removal: The Contractor shall be responsible for the daily removal of
trash and construction debris from turf and flower/shrub beds within the limits of construction.

26.11 Scaffolding: Any construction scaffolding on turf and planted beds must be coordinated
with the Smithsonian Gardens through the COTR to ensure that its installation will not damage
or destroy existing plant materials or turf area or interfere with daily maintenance of the
grounds. Trees may be tied back to permit erection of scaffolding, no more than 4 feet if
possible. The tying back must be performed by a certified Arborist with the approval of
Smithsonian Gardens and the COTR. Where scaffolding is necessary to facilitate construction,
Smithsonian Gardens requires a three (3) workday notice for said work.

26.12 Haupt Garden: Due to structural weight limits, vehicular traffic is permitted inside the
Smithsonian's Enid A. Haupt Garden only with prior approval by the COTR and Smithsonian
Gardens.

26.13 Fauna Protection: The Contractor is prohibited from hunting, collecting, or feeding
animals on Smithsonian property. All food and food wrapping brought on the premises must be
properly disposed of in approved containers which are secured from animals.
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SECTION 01 78 23
OPERATION AND MAINTENANCE DATA

PART 1 - GENERAL
1.1 RELATED DOCUMENTS

A.  The Contract Documents in their entirety, including the Drawings, Specifications,
Construction Contract Clauses, and any other documents issued as part of the
Contract, apply to this Section. All submittal documentation shall be submitted in a
PDF format plus program file and hard copies as required.

1.2 SUMMARY

A.  Section includes administrative and procedural requirements for preparing
operation and maintenance manuals and Facility Asset Data including, but not
limited to, the following:

Operation and maintenance documentation directory.
Emergency manuals.

Operation manuals for systems, subsystems, and equipment.
Product maintenance manuals.

Systems and equipment maintenance manuals

Transfer of Building Equipment Asset Facility Data.

Collection and Handover of Facility Data.

Equipment and System Warranties

PNk~ WNE

B. Related Requirements:

1. Division 01 section BUILDING INFORMATION MODELING (BIM) REQUIREMENTS
for building information modeling (BIM) requirements.

2. Division 02 through 33 sections for specific operation and maintenance manual
requirements for the work in those sections.

C. Contractor’s Responsibility:

1. Develop deliverables required in this Section.
2.  Contractor is solely responsible for the quality and accuracy of all
documentation and submittals of this Section.

1.3 DEFINITIONS

A.  Facility Breakdown Structure: a system-oriented hierarchical decomposition of a
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facility into smaller components. Typically the facility breakdown structure is based
on disciplines and trades described by CSI Master Format 2016.

B.  Facility Asset Data: Pre-Defined set of attributes that defines various characteristics of
an object.

C. Product Data: lllustrations, standard schedules, performance charts, instructions,
brochures, diagrams, manufacturer's descriptive literature, and catalog information
illustrating a material, product, or system to be installed on this project.

D.  Material Safety Data Sheets: Instructions, warnings, and recommended and required
handling and use procedures for individual hazardous materials published by the
product manufacturer.

E.  System: An organized collection of parts, equipment, or subsystems united by regular
interaction.

F. Subsystem: A portion of a system with characteristics similar to a system.

1.4 QUALITY ASSURANCE

A.  Maintenance Manual Preparation: In preparation of Maintenance Manuals, use
personnel thoroughly trained and experienced in operation and maintenance of the
equipment or system involved.

1.  Where written instructions are required, use personnel skilled in technical
writing to the extent necessary for communication of essential data.

2.  Where Drawings or diagrams are required, use draftsmen capable of preparing
Drawings in a clear and understandable format, reference “SF CAD Guidelines”
and/or “SF BIM Guidelines” for additional requirements.

B. Instructions / Training for Sl Personnel: For instruction of the SI’s operations and
maintenance personnel, use experienced instructors thoroughly trained and
experienced in the operation and maintenance of the building equipment or system
involved.

1.  Priorto final inspection, instruct S| personnel in operation, adjustment, and
maintenance of products, equipment and systems. Provide instruction at
mutually agreed upon times.

a. For equipment that requires seasonal operation, provide similar
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1.5

instruction during other seasons.

b. Use operation and maintenance manuals for each piece of equipment or
system as the basis of instruction. Review contents in detail to explain all
aspects of operation and maintenance.

C. Video Training may be required based on complexity, COTR to determine
if required.

SUBMITTALS

Manual Content: Operations and maintenance manual content is specified in
individual specification sections to be reviewed at the time of section submittals.
Submit reviewed manual content formatted and organized as required by this section.

1. COTR will comment on whether content of operations and maintenance
submittals are acceptable.

2.  Where applicable, clarify and update reviewed manual content to correspond
to revisions and field conditions.

Format: Submit operations and maintenance manuals in the following format:

1. PDF electronic file. Assemble each manual into a composite electronically
indexed file. Submit on digital media acceptable to COTR.

a. Name each indexed document file in composite electronic index with
applicable item name. Include a complete electronically bookmarked
operation and maintenance directory.

2.  Three paper copies. Include a complete operation and maintenance directory.

Initial Manual Submittal: Submit draft copy of each manual at least 45 working days
before commencing demonstration and training and / or final inspection.

1. COTR will comment on whether general scope and content of manual are
acceptable and will return one copy within 15 working days of receipt.

Final Manual Submittal: Submit each manual in final form prior to requesting
inspection for Substantial Completion and at least 15 working days before
commencing demonstration and training and/or final inspection.

1.  After demonstration and training and/or final inspection COTR will return one
copy with comments within 15 working days.
2. Submit final approved manual(s) to the COTR within 15 working days of receipt
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of COTR comments.

E. Warranties

1. Submittal: Submit written warranties on request of COTR for designated
portions of the work where commencement of warranties other than date of
Substantial Completion is indicated, or when delay in submittal of warranties
might limit Owner's rights under warranty.

2. Partial Occupancy: Submit properly executed warranties within 15 working
days of completion of designated portions of the work that are completed and
occupied or used by Owner during construction period by separate agreement
with Contractor.

F. Facility Asset Data:
1.  Submittals:

a. Submit SF Facility Asset Spreadsheet(s) with equipment submittal(s) for
review / approval

b. Submit monthly updates of the SF Facility Asset Spreadsheet(s) that
include data, assets and attributes of all components being installed and /
or removed. Spreadsheet(s) should reflect work completed the previous
month.

PART 2 - EXECUTION
2.1 OPERATION AND MAINTENANCE DOCUMENTATION DIRECTORY

A. Directory: Prepare a single, comprehensive directory of emergency, operation, and
maintenance data, listing items and their location to facilitate ready access to desired
information. Include a section in the directory for each of the following:

1.  List of documents.
2. List of systems and subsystems.

a. List systems alphabetically. Include references to operation and
maintenance manuals that contain information about each system.

3.  List of equipment.

a. List equipment for each system alphabetically organized by system. For
pieces of equipment not part of system, list alphabetically in separate list.
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4. Table of contents.
a. Include a table of contents for each manual.
B. Identification: In the documentation directory and in each operation and

maintenance manual, identify each system, subsystem, and piece of equipment with
same designation used in the Contract Documents. If no designation exists, assign a
designation according to ASHRAE Guideline 4, "Preparation of Operating and
Maintenance Documentation for Building Systems."

2.2 REQUIREMENTS FOR EMERGENCY, OPERATION, AND MAINTENANCE MANUALS

A.  Organization: Unless otherwise indicated, organize each manual into a separate
section for each system and subsystem, and a separate section for each piece of
equipment not part of a system. Each manual shall contain the following materials, in
the order listed:

1. Title page: Include the following information

a. Name and address of Project.

b. Name and address of Owner: SMITHSONIAN INSTITUTION, WASHINGTON,
DC

C. Date of submittal.

d.  Subject matter included in manual

e. Name and contact information for Contractor and Sub-Contractor(s).

f. Name and contact information for Architect and Engineer(s)

g. Cross-reference to related systems in other operation and maintenance
manuals.

2.  Table of contents.

a. List each product included in manual, identified by product name,
indexed to the content of the volume, and cross-referenced to
Specification Section number in Project Manual.

b. If operation or maintenance documentation requires more than one
volume to accommodate data, include comprehensive table of contents
for all volumes in each volume of the set.

3.  Manual contents.

a. Organize into sets of manageable size. Arrange contents alphabetically by
system, subsystem, and equipment. If possible, assemble instructions for
subsystems, equipment, and components of one system into a single
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binder.

B. Manuals, Electronic Files: Submit manuals in the form of a multiple file composite
electronic PDF file for each manual type required.

1.

Electronic Files: Use electronic files prepared by manufacturer where available.
Where scanning of paper documents is required, configure scanned file for
minimum readable file size.

File Names and Bookmarks: Enable bookmarking of individual documents based
on file names. Name document files to correspond to system, subsystem, and
equipment names used in manual directory and table of contents. Group
documents for each system and subsystem into individual composite
bookmarked files, then create composite manual, so that resulting
bookmarks reflect the system, subsystem, and equipment names in a readily
navigated file tree.

C. Manuals, Hard Copy: Submit manuals in bound and labeled volumes.

1.

Three full sets of Binders: Heavy-duty, three-ring, vinyl-covered, loose-leaf
binders, in thickness necessary to accommodate contents, sized to hold 215-by-
273mm (8-1/2-by-11-inch) paper; with clear plastic sleeve on spine to hold label
describing contents and with pockets inside covers to hold folded oversize
sheets.

a. If two or more binders are necessary to accommodate data of a system,
organize data in each binder into groupings by subsystem and related
components. Cross- reference other binders if necessary to provide
essential information for proper operation or maintenance of equipment
or system.

b. Identify each binder on front and spine, with printed title
"OPERATION AND MAINTENANCE MANUAL," Project title or name,
subject matter of contents, and indicate Specification Section number on
bottom of spine. Indicate volume number for multiple-volume sets.

Dividers: Heavy-paper dividers with plastic-covered tabs for each section of the
manual. Mark each tab to indicate contents. Include typed list of products and
major components of equipment included in the section on each divider, cross-
referenced to Specification Section number and title of Project Manual.
Protective Plastic Sleeves: Transparent plastic sleeves designed to enclose
diagnostic software storage media for computerized electronic equipment.
Supplementary Text: Where written material is required as part of the manual
use the manufacturer's standard printed material, or if it is not available,
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specially prepared data, neatly typed, on 215-by-273mm (8-1/2-by-11-inch)
white bond paper.
Drawings: Attach reinforced, punched binder tabs on drawings and bind with

text.

If oversize drawings are necessary, fold drawings to same size as text
pages and use as foldouts.

If drawings are too large to be used as foldouts, fold and place drawings
in labeled envelopes and bind envelopes in rear of manual. At
appropriate locations in manual, insert typed pages indicating drawing
titles, descriptions of contents, and drawing locations.

2.3 EMERGENCY MANUALS

A.  Content: Organize manual into a separate section for each of the following:

1.

Type of emergency: Where applicable for each type of emergency indicated
below, include instructions and procedures for each system, subsystem, piece
of equipment, and component:

Sm o o0 oo

Fire.

Flood.

Gas leak.

Water leak.

Power failure.

Water outage.

System, subsystem, or equipment failure.
Chemical release or spill.

Emergency Instructions: Describe and explain warnings, trouble indications,
error messages, and similar codes and signals. Include responsibilities of
Owner's operating personnel for notification of Installer, supplier, and
manufacturer to maintain warranties.

Emergency Procedures: Include the following, as applicable:

©ao oo

Instructions on stopping.

Shutdown instructions for each type of emergency.

Operating instructions for conditions outside normal operating limits.
Required sequences for electric or electronic systems.

Special operating instructions and procedures.

2.4 OPERATION MANUALS
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A.  Content: In addition to requirements in this Section, include operation data required
in individual Specification Sections and the following information:

1.  System, subsystem, and equipment descriptions. Use designations for systems
and equipment indicated on Contract Documents and SF Facility Asset
Spreadsheet(s). Include the following:

a. Asset ID # (S| Provided)

b.  Asset Name (S| Provided)

o Product name and model number. Use designations for products
indicated on Contract Documents.

d. Manufacturer's name.

e. Equipment identification with serial number of each component.

f. Equipment function.

g. Operating characteristics.

h. Limiting 