SECTION 01 88 15
ANCHORAGE AND BRACING

PART 1 GENERAL
1.01 SUMMARY

A.  This section covers requirements for anchorage and bracing of equipment,
distribution systems, and other nonstructural components required in
accordance with the ICC 2021 International Building Code (IBC), for seismic,
wind, gravity, soil, and operational loads.

1.02 REFERENCES
A.  The following is a list of standards which may be referenced in this section:

1. American Institute of Steel Construction (AISC) 360, Specification for
Structural Steel Buildings.

2. American Society of Civil Engineers (ASCE): ASCE 7, Minimum

Design Loads for Buildings and Other Structures.

International Code Council (ICC): International Building Code (IBC).

4.  National Fire Protection Association (NFPA): 13, Standard for the
Installation of Sprinkler Systems.

5. State of Arizona.

98]

1.03 DEFINITIONS

A.  Authority Having Jurisdiction (AHJ): Permitting building agency; may be a
federal, state, local, or other regional department, or individual including
building official, fire chief, fire marshal, chief of a fire prevention bureau,
labor department, or health department, electrical inspector; or others having
statutory authority. AHJ may be Contracting Officer when authorized to be
self-permitting by governmental permitting agency or when no governmental
agency has authority.

B.  Designated Seismic System: Architectural, electrical, and mechanical system
or their components for which component importance factor is greater
than 1.0.
1.04 DESIGN AND PERFORMANCE REQUIREMENTS
A.  General:

1. Anchorage and bracing systems shall be designed by a qualified
professional engineer registered in the State of Arizona.
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10.

Design anchorage into concrete including embedment in accordance
with ACI 318-19; Chapter 17 (or other industry standard approved by
Contracting Officer), and Project Specifications.

a.  Unless otherwise noted, design for cracked concrete condition.

Design anchorage and bracing of architectural, mechanical, and

electrical components and systems in accordance with this section,

unless a design is specifically provided within Contract Documents or
where exempted hereinafter.

Design attachments, braces, and anchors for equipment, components,

and distribution systems to structure for gravity, seismic, wind, and

operational loading.

Anchor and brace piping and ductwork, whether exempt or not exempt

for this section, so that lateral or vertical displacement does not result in

damage or failure to essential architectural, mechanical, or electrical
equipment.

Architectural Components: Includes, but are not limited to,

nonstructural walls and elements, partitions, cladding and veneer, access

flooring, signs, cabinets, suspended ceilings, and glass in glazed curtain
walls and partitions.

Provide supplementary framing where required to transfer anchorage

and bracing loads to structure.

Adjust equipment pad sizes or provide additional anchorage

confinement reinforcing to provide required anchorage capacities.

Design anchorage and bracing for:

a.  Equipment and components that weigh more than 800 pounds and
have center of mass located 5 feet or less above adjacent finished
floor.

b.  Equipment weighing more than 75 pounds that has center of mass
located more than 5 feet above adjacent finished floor.

c.  Distribution systems that weigh more than 5 pounds per foot that
have center of mass located more than 5 feet above adjacent
finished floor.

Design seismic anchorage and bracing for Designated Seismic Systems

regardless of weight or mounting height.

a. Component Important Factor:

1)  Ip=1.0, unless noted otherwise.
2)  Ipshall be taken as 1.5 if any of the following conditions
apply:

a)  Component is required to function for life-safety
purposes after an earthquake, including fire protection
sprinkler systems and egress stairways.

b)  Component contains hazardous materials.

c)  Component is in or attached to Risk Category IV
structure and is needed for continued operation of
facility or its failure could impair continued operation
of facility.
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11.  For components exempted from design requirements of this section,
provide bolted, welded, or otherwise positively fastened attachments to
supporting structure.

B.  Design Loads:

1. Gravity: Design anchorage and bracing for self-weight and
superimposed loads on components and equipment.
2. Wind: Design anchorage and bracing for wind criteria provided on

General Structural Notes on the Drawings for exposed architectural
components and exterior and wind-exposed mechanical and electrical
equipment. Alternately, manufacturer certification may be provided for
components such as roofing and flashing to verify attachments meet
Project-specific design criteria.

3. Operational:

a.  For loading supplied by equipment manufacturer for IBC required
load cases.

b.  Loads may include equipment vibration, torque, thermal effects,
effects of internal contents (weight and sloshing), water hammer,
and other load-inducing conditions.

c.  Locate braces to minimize vibration to or movement of structure.

d.  For vibrating loads, use anchors meeting requirements of
Section 05 50 00, Metal Fabrications, or Section 05 05 19, Post-
Installed Anchors, for anchors with designated capacities for
vibratory loading per manufacturer’s ICC-ES report.

4.  Hydraulic: Design of anchorage for submerged gates and other
mechanical equipment shall include hydrostatic and hydrodynamic

loads determined in accordance with Section 15.7 of ASCE 7-16.

5. Seismic:
a. In accordance with 2021 IBC, Section 1613, and Chapter 13 of
ASCE 7.

b.  Design anchorage and bracing for design criteria listed on General
Structural Notes on the Drawings.

c.  Design forces for anchors in concrete or masonry shall be in
accordance with ASCE 7, Section 13.4.2, or IBC Section 1905.1.9
as applicable for Project Seismic Design Category.

C.  Seismic Design Requirements:

1. Nonstructural Components: Design as nonbuilding structures for
components with weights greater than or equal to 25 percent of effective
seismic weight of overall structure.

2. Analyze local region of body of nonstructural component for load
transfer of anchorage attachment if component Ip = 1.5.

3. The following are exempt from requirements for provision of seismic
anchorages and bracing, in addition to those items specifically exempted
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in ASCE 7, Part 13.5 for architectural components and Part 13.6 for
electrical and mechanical equipment:

a.  Furniture, except storage cabinets and bookshelves over 6 feet tall.
b.  Temporary or movable equipment.
4.  Fire protection sprinkler systems designed and constructed in

accordance with NFPA 13 shall be considered to meet requirements of
Chapter 13 of ASCE 7.
5. Provide support drawings for electrical distribution components if any
of the following conditions apply:
a.  Conduit diameter is greater than 2.5-inch trade size.
b.  Total weight of bus duct, cable tray, or conduit supported by
trapeze assemblies exceeds 10 pounds per foot.

1.05 SUBMITTALS
A. Action Submittals:

1. Shop Drawings:
a.  List of architectural, mechanical, and electrical equipment
requiring Contractor-designed anchorage and bracing, unless
specifically exempted.

b.  Manufacturers’ engineered seismic and non-seismic hardware
product data.
c.  Attachment assemblies’ drawings including seismic attachments;

include connection hardware, braces, and anchors or anchor bolts
for nonexempt components, equipment, and systems.

d.  Submittal will be rejected if proposed anchorage method would
create excessive stress to supporting member. Revise anchorages
and strengthen structural support to eliminate overstressed
condition.

B. Informational Submittals:

1.  Anchorage and Bracing Calculations: For attachments, braces, and
anchorages, include IBC and Project-specific criteria as noted on
General Structural Notes on the Drawings, in addition to manufacturer’s
specific criteria used for design; sealed by a civil or structural engineer
registered in the State of Arizona.

2. Manufacturer’s hardware installation requirements.

C. Deferred Submittals:

1. Submitted seismic anchorage drawings and calculations are identified as
IBC deferred submittals and will be submitted to and must be accepted
by AHJ prior to installation of component, equipment, or distribution
system.
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2. Submit deferred Action Submittals such as Shop Drawings with
supporting deferred informational submittals such as calculations no
less than 4 weeks in advance of installation of component, equipment or
distribution system to be anchored to structure.

1.06 SOURCE QUALITY CONTROL

A.

PART 2

Contractor and supplier responsibilities to accommodate Government-
furnished shop fabrication related special inspections and testing are provided
in Project’s Statement of Special Inspections in Supplement located at the end
of Section 01 45 33, Special Inspection, Observation, and Testing, and
Section 01 45 33, Special Inspection, Observation, and Testing.

Provide all other specified, regulatory required, or required repair verification
inspection and testing that is not listed in Statement of Special Inspections in
accordance with Section 01 40 00, Quality Requirements.

Provide Source Quality Control for welding and hot-dip galvanizing of
anchors in accordance with Section 05 50 00, Metal Fabrications.

PRODUCTS

2.01 GENERAL

A.

Design and construct attachments and supports transferring seismic and non-
seismic loads to structure of materials and products suitable for application
and in accordance with design criteria shown on the Drawings and nationally
recognized standards.

Provide anchor bolts for anchorage of equipment to concrete or masonry in
accordance with Section 05 50 00, Metal Fabrications. Provide anchor bolts of
the size, minimum embedment, and spacing designated in calculations
submitted by Contractor and accepted by Contracting Officer.

Provide post-installed concrete and masonry anchors for anchorage of
equipment to concrete or masonry in accordance with Section 05 05 19, Post-
Installed Anchors. Provide post-installed anchors of the size, minimum
embedment, and spacing designated in calculations submitted by Contractor
and accepted by Contracting Officer.

Do not use powder-actuated fasteners or sleeve anchors for seismic
attachments and anchorage where resistance to tension loads is required. Do
not use expansion anchors, other than undercut anchors, for nonvibration
isolated mechanical equipment rated over 10 hp.
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PART 3 EXECUTION
3.01 GENERAL

A.  Make attachments, bracing, and anchorage in such a manner that component
lateral force is transferred to lateral force resisting system of structure through
a complete load path.

B.  Design, provide, and install overall seismic anchorage system to provide
restraint in all directions, including vertical, for each component or system so
anchored.

C. Provide snubbers in each horizontal direction and vertical restraints for
components mounted on vibration isolation systems where required to resist
overturning.

D. Provide piping anchorage that maintains design flexibility and expansion
capabilities at flexible connections and expansion joints.

1. Piping and ductwork suspended more than 12 inches below supporting
structure shall be braced for seismic effects to avoid significant bending
of hangers and their attachments, unless high- or limited- deformability
piping is used per ASCE 7, Section 13.6.8 or HVAC ducts have a cross-
sectional area of less than 6 square feet or weigh 17 pounds per foot or
less.

E.  Anchor tall and narrow equipment such as motor control centers and telemetry
equipment at base and within 12 inches from top of equipment, unless
approved otherwise by Contracting Officer.

F. Do not attach architectural, mechanical, or electrical components to more than
one element of a building structure at a single restraint location where such
elements may respond differently during a seismic event. Do not make such
attachments across building expansion and contraction joints.

3.02 INSTALLATION

A. Do not install components or their anchorages or restraints prior to review and
acceptance by Contracting Officer and AHJ.

B.  Notify Contracting Officer upon completion of installation of seismic
restraints in accordance with Section 01 45 33, Special Inspection,
Observation, and Testing.
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3.03 FIELD QUALITY ASSURANCE AND QUALITY CONTROL

A.

In accordance with Section 05 50 00, Metal Fabrications and
Section 05 05 19, Post-Installed Anchors.

Government-Furnished Quality Assurance, in accordance with IBC

Chapter 17 requirements, is provided in Statement of Special Inspections Plan
in Supplement located at end of Section 01 45 33, Special Inspection,
Observation, and Testing. Contractor responsibilities and related information
are included in Section 01 45 33, Special Inspection, Observation, and
Testing.

Provide any other specified, regulatory required, or required repair
verification inspection and testing that is not listed in Statement of Special
Inspections.

END OF SECTION
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