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SECTION 13 05 41
SElI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS

PART 1 — GENERAL
1.1 DESCRI PTI ON
A. Provide seismc restraint in accordance with the requirenents of this
section in order to maintain the integrity of nonstructural components
of the building so that they remain safe and functional in case of
seismic event.
B. Definitions: Non-structural building conponents are conponents or
systens that are not part of the building s structural system whether

i nside or outside, above or bel ow grade. Non-structural conponents of

bui | di ngs i ncl ude:

1. Architectural Elenents: Facades that are not part of the structura
systemand its shear resistant elenments; cornices and ot her
architectural projections and parapets that do not function
structurally; glazing; nonbearing partitions; suspended ceilings;
stairs isolated fromthe basic structure; cabinets; bookshel ves;
medi cal equi pnent; and storage racks.

2. Electrical Elenents: Power and |ighting systens; transfer sw tches;
fire protection and al arm systens; special |ife support systens; and
t el ephone and communi cati on systens.

3. Mechanical Elenents: Heating, ventilating, and air-conditioning
systens; nedical gas systens; plunbing systens; sprinkler systemns.

1. 2 RELATED WORK

A. Section No. 09 51 00 - Acoustical Ceilings

B. Section No. 21 13 13 - Wet-Pipe Sprinkler Systens

C. Section No. 22 13 00 - Facility Sanitary and Vent Piping

D. Section No. 22 14 00 - Facility Storm Drai nage

E. Section No. 23 05 41 - Noise and Vibration Control for HVAC Piping and
Equi pnent

F. Section No. 23 21 13 - Hydronic Piping

G Section No. 23 22 13 - Steam and Condensate Heating Pi ping

H. Section No. 23 31 00 - HVAC Ducts and Casings

Section No. 26 05 33 - Raceway and Boxes for Electrical Systens

1.3 QUALITY CONTROL:
A. Shop-Draw ng Preparation:
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1. Have seismic-force-restraint shop draw ngs and cal cul ati ons prepared
by a professional structural engi neer experienced in the area of
seismc force restraints. The professional structural engineer shal
be registered in the state where the project is |ocated.

2. Submit design tables and information used for the design-force
| evel s, stanped and signed by a professional structural engineer
registered in the State where project is |ocated.

3. Retain the services of a specialty conpany equal to Internationa
Seism c Application Technol ogy (www. i satsb.com or equivalent to
revi ew project design drawi ngs and prepare seisnic bracing draw ngs
and details with applicable bracing and hangers.

B. Coordination:

1. Do not install seismic restraints until seismc restraint submittals
are approved by the COR

2. Coordinate and install trapezes or other nulti-pipe hanger systens
prior to pipe installation.

C. Seisnmic Certification:

In structures assigned to IBC Seism c Design Category C, D, E, or F,

per manent equi pnents and conponents are to have Special Seisnmc

Certification in accordance with requirements of section 13.2.2 of ASCE

7 except for equi pment that are considered rugged as listed in section

2.2 OSHPD code application notice CAN No. 2-1708A.5, and shall conply

with section 13.2.6 of ASCE 7. |If there is a conflict between codes and

standards, the nore stringent shall apply.
1.4 SUBM TTALS:
A. Submt a coordinated set of equi pment anchorage drawi ngs prior to
installation including:

1. Description, layout, and location of itens to be anchored or braced
wi th anchorage or brace points noted and di nensi oned.

2. Details of anchorage or bracing at large scale with all nenbers,
parts brackets shown, together with all connections, bolts, welds
etc. clearly identified and specified.

3. Nunerical value of design seisnic brace | oads.

For expansion bolts, include design |oad and capacity if different
fromthose specified.

5 Provide design with SDs = 0.244, Ip = 1.5 and Sei smic Design Category
C
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6 Provide inclusive of all ceilings, lights, ducts, conduits, piping
and equi pnent to be braced.

B. Submit prior to installation, a coordinated set of bracing draw ngs for
seismc protection of piping, with data identifying the various support-
to-structure connections and seisnmc bracing structural connections,

i ncl ude:
1. Single-line piping diagrans on a floor-by-floor basis. Show all
suspended piping for a given floor on the sane plain
2. Type of pipe (Copper, steel, cast iron, insulated, non-insulated,
etc.).

Pi pe contents.

Structural framng

Location of all gravity | oad pipe supports and spaci ng requirenents.

Nunerical value of gravity | oad reactions.

Location of all seismc bracing.

Nunerical value of applied seisnmc brace | oads.

© ©®© N gk w

Type of connection (Vertical support, vertical support with seisnic
brace etc.).

10. Seismic brace reaction type (tension or conpression): Details
illustrating all support and braci ng conponents, nethods of
connections, and specific anchors to be used.

C. Submit prior to installation, bracing drawings for seismc protection of
suspended ductwork and suspended el ectrical and comruni cati on cabl es,

i ncl ude:

1. Details illustrating all support and bracing components, nethods of
connection, and specific anchors to be used.

2. Nunerical value of applied gravity and seism c | oads and seismc
| oads acting on support and bracing conmponents.

3. Maxi num spaci ng of hangers and braci ng.

4. Seal of registered structural engi neer responsible for design.

D. Subnmit design cal culations prepared and seal ed by the registered
structural engineer specified above in paragraph 1.3A

E. Submit for concrete anchors, the appropriate | CC eval uation reports,
OSHPD pre-approvals, or lab test reports verifying conpliance with OSHPD
Interpretation of Regul ati ons 28-6.

1.5 APPLI CABLE PUBLI CATI ONS

A. The Publications listed below (including anendnents, addenda revi sions,

suppl enents and errata) forma part of this specification to the extent
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ref erenced. The publications are referenced in text by basic designation
only.

Anerican Concrete Institute (AC):

355.2-07................ Qualification for Post-lInstalled Mechanical
Anchors in Concrete and Commentary

American Institute of Steel Construction (Al SC):

Load and Resi stance Factor Design, Volune 1, Second Edition

American Society for Testing and Materials (ASTM:

A36/ A3B6MO08. . ........... St andard Specification for Carbon Structural
St eel

A53/ A53M10. . ........... Standard Specification for Pipe, Steel, Black
and Hot - Di pped, Zinc-Coated, Wl ded and Seanl ess

A307-10................. Standard Specification for Carbon Steel Bolts
and Studs; 60,000 PSI Tensile Strength.

A325-10......... ... .... Standard Specification for Structural Bolts,
Steel, Heat Treated, 120/105 ksi M nimum Tensile
Strength

A325M09.......... ... ... Standard Specification for High-Strength Bolts
for Structural Steel Joints [Metric]

A490-10................. Standard Specification for Heat-Treated Steel
Structural Bolts, 150 ksi M nimum Tensile
Strength

AOOM 10. . .............. Standard Specification for Hi gh-Strength Steel

Bolts, Classes 10.9 and 10.9.3, for Structural
Steel Joints [Metric]

A500/ A5S00M-10. ... ....... St andard Specification for Col d-Formed Wl ded
and Seam ess Carbon Steel Structural Tubing in
Rounds and Shapes

A501-07................. Speci fication for Hot-Formed Wel ded and Seam ess
Carbon Steel Structural Tubing

A615/ AB15M09. ... ....... St andard Specification for Deformed and Pl ain
Billet-Steel Bars for Concrete Reinforcenent

A992/ A992M 06. ... ....... Standard Specification for Steel for Structural
Shapes for Use in Building Fram ng

A996/ AQ96M 09. .. ........ Standard Specification for Rail-Steel and Axel -

Steel Deforned Bars for Concrete
Rei nf or cenent
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E488-96( R2003).......... Standard Test Method for Strength of Anchors in
Concrete and Masonry El erment

American Society of Cvil Engineers (ASCE 7) Latest Edition.
International Building Code (I1BC) Latest Edition
VA Sei smic Design Requirenents, H 18-8, August 2013
Nati onal Uniform Seisnic Installation Guidelines (NUSIGQG
Sheet Metal and Air Conditioning Contractors National Association
(SMACNA) : Seismic Restraint Manual - Guidelines for Mechanical Systens,
3rd Edition and Addendum
1. 6 REGULATORY REQUI REMENT:

A. I1BC Latest addition.

I 6o mm

B. Exceptions: The seismic restraint of the following itens nay be onitted
as allowed by the seismic design category:
1. Equi prent wei ghing | ess than 400 pounds, which is supported directly
on the floor or roof.
2. Equi prent wei ghing | ess than 20 pounds, which is suspended fromthe
roof or floor or hung froma wall.
3. Gas and nedical gas piping |ess than 2 % inches inside dianeter.
Piping in boiler plants and equi pnent roons |ess than 1 % inches
i nsi de di aneter.
5. Al other piping less than 2 Y inches inside dianeter, except for
automatic fire suppression systens.
6. All piping suspended by individual hangers, 12 inches or less in
length fromthe top of pipe to the bottom of the support for the
hanger .
Al'l electrical conduits, less than 2 “inches inside dianeter.
Al'l rectangul ar air handling ducts less than six square feet in
cross sectional area.
9. Al round air handling ducts |ess than 28 inches in dianeter.
10. All ducts suspended by hangers 12 inches or less in length fromthe
top of the duct to the bottom of support for the hanger.
PART 2 — PRODUCTS
2.1 STEEL:
Structural Steel: ASTM A36, A992.
Structural Tubing: ASTM A500, G ade B.
Structural Tubing: ASTM A501.
Steel Pipe: ASTM A53/ A53M G ade B.
Bolts & Nuts: ASTM A307, A325, A490.

moow>»
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2.2 CAST-| N- PLACE CONCRETE:
A. Concrete: 28 day strength, f'c = 25 MPa (3,000 psi), 30 MPa (4,000 psi)
B. Reinforcing Steel: ASTM A615/615M or ASTM A996/ A996M def or med.
PART 3 — EXECUTI ON
3.1 CONSTRUCTI ON, GENERAL:
A. Provide equi pnent supports and anchoring devices to withstand the
seism c design forces, so that when seism c design forces are applied,
t he equi pnent cannot displace, overturn, or becone inoperable.
B. Provide anchorages in confornmance with recomendati ons of the equi pnent
manuf acturer and as shown on approved shop draw ngs and cal cul ati ons.
C. Construct seismc restraints and anchorage to allow for therma
expansi on.
D. Testing Before Final |nspection:
1. Test 10-percent of anchors in masonry and concrete per ASTM E488, and
ACl 355.2 to determine that they nmeet the required | oad capacity. If
any anchor fails to neet the required | oad, test the next 20
consecutive anchors, which are required to have zero failure, before
resum ng the 10-percent testing frequency.
2. Before scheduling Final Inspection, submit a report on this testing
i ndi cating the nunber and | ocation of testing, and what anchor-I| oads
wer e obt ai ned.
3.2 EQUI PMENT RESTRAI NT AND BRACI NG

A. See drawi ngs for equipnent to be restrained or braced.

3.3 MECHANI CAL DUCTWORK AND PI PI NG CONDU TS, AND CABLE TRAYS; AND
TELECOVMUNI CATI ON W RES AND CABLE TRAYS

A. Support and brace nechani cal ductwork and piping; electrical busways,
conduits and cable trays; and tel econmunication wires and cable trays
i ncl udi ng boiler plant stacks and breeching to resist directional forces
(lateral, longitudinal and vertical).

B. Brace duct and breeching branches with a mninmumof 1 brace per branch.

D. Provide supports and anchoring so that, upon application of seismc
forces, piping remains fully connected as operable systens which wll
not displace sufficiently to danage adj acent or connecting equi pnent, or
bui | di ng nenbers.

E. Seism c Restraint of Piping:
1. Design criteria:
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a. Piping resiliently supported: Restrain to support 120 percent of
t he wei ght of the systenms and conponents and contents.
b. Piping not resiliently supported: Restrain to support 60 percent
of the weight of the system conponents and contents.
Pi pi ng Connections: Provide flexible connections where pipes connect to
equi prent. Make the connections capable of accommodating rel ative

di fferential novenents between the pipe and equi pnent under conditions
of earthquake shaki ng.

3.4 CEILINGS AND LI GHTI NG FI XTURES

A

At regular intervals, laterally brace suspended ceilings against |atera

and vertical novenents, and provide with a physical separation at the
wal | s.

I ndependent |y support and laterally brace all lighting fixtures. Refer

to applicable portion of lighting specification, Section 26 51 00,
| NTERI OR LI GHTI NG

- - -END- - -
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