SECTI ON 13 05 41
SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS

PART 1 — GENERAL
1.1 DESCRI PTI ON:

A. Provide seisnmic restraint in accordance with the requirements of this
section in order to maintain the integrity of nonstructural conponents
of the building so that they renmain safe and functional in case of
seism c 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 el enents; cornices and other
architectural projections and parapets that do not function
structural ly; glazing; nonbearing partitions; suspended ceilings;
stairs isolated fromthe basic structure; cabinets; bookshel ves;
nmedi cal equi prent; and storage racks.

2. Electrical Elenents: Power and |ighting systens; substations;
swi t chgear and swi tchboards; auxiliary engi ne-generator sets;
transfer swi tches; motor control centers; notor generators; selector
and controller panels; fire protection and al arm systens; specia
life support systens; and tel ephone and communicati on systens.

3. Mechani cal Elenents: Heating, ventilating, and air-conditioning
systens; nedical gas systens; plunbing systens; sprinkler systens;
pneumati c systemns; boil er equi pnent and conponents.

1.2 QUALITY CONTROL:

A. Shop-Drawi ng Preparation:

1. Have seismic-force-restraint shop drawi ngs and cal cul ati ons prepared
by a professional structural engineer experienced in the area of
seismic 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.

B. Coordi nati on:

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

2. Coordinate and install trapezes or other multi-pipe hanger systens
prior to pipe installation
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1.3 SUBM TTALS
A. Submit a coordinated set of equi pment anchorage drawi ngs prior to

i nstall ation including:

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

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

3. Nunerical value of design seismic brace |oads.

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

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

i ncl ude:

1. Single-line piping diagrans on a floor-by-floor basis. Show al
suspended piping for a given floor on the same plain.

2. Type of pipe (Copper, steel, cast iron, insulated, non-insulated,

etc.).

Pi pe contents.

Structural franing.

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

Location of all seismc bracing.

Nurreri cal val ue of applied seismc brace | oads.

© ® N U A

Type of connection (Vertical support, vertical support with seismc
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. Subnmit prior to installation, bracing drawi ngs for seisnc protection of
suspended ductwork and suspended el ectrical and comruni cati on cabl es,

i ncl ude:

1. Details illustrating all support and braci ng conponents, methods of
connection, and specific anchors to be used.

2. Nunerical value of applied gravity and seismc | oads and seismc
| oads acting on support and braci ng conponents.

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

4. Seal of registered structural engineer responsible for design.

D. Subnit design cal cul ations prepared and seal ed by the registered
structural engi neer specified above in paragraph 1.3A
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E. Subnit for concrete anchors, the appropriate | CBC eval uation reports,
OSHPD pre-approvals, or lab test reports verifying conpliance with OSHPD
Interpretation of Regul ations 28-6.

1.4 APPLI CABLE PUBLI CATI ONS:

A. The Publications listed below (including amendrments, addenda revisions,
supplenments and errata) forma part of this specification to the extent
ref erenced. The publications are referenced in text by basic designation

only.
B. Anerican Concrete Institute (ACl):
355.2-07................ Qualification for Post-Installed Mechani cal

Anchors in Concrete and Comment ary
C. Anmerican Institute of Steel Construction (Al SC):
Load and Resi stance Factor Design, Volume 1, Second Edition.
D. Anerican Society for Testing and Materials (ASTM:

A36/ A3B6MO5. . ........... St andard Specification for Carbon Structural
St eel .

A53/ AB3MO7. . ........... Standard Specification for Pipe, Steel, Black
and Hot - Di pped, Zinc-Coated, Wl ded and
Seamnl ess.

A307 (REV A-07)......... St andard Specification for Carbon Steel Bolts
and Studs; 60,000 PSI Tensile Strength.

A325-07.. ... .. .. Standard Specification for Structural Bolts,
Steel, Heat Treated, 120/105 ksi M nimum Tensil e
Strengt h.

A325M05. . ... .. ... ... Standard Specification for Hi gh-Strength Bolts
for Structural Steel Joints [Metric].

A490-06................. Standard Specification for Heat-Treated Steel
Structural Bolts, 150 ksi M ni mum Tensil e
Strengt h.

A490M (REV A-04)........ Standard Specification for High-Strength Steel
Bolts, O asses 10.9 and 10.9.3, for Structural
Steel Joints [Metric].

A500/ AS00OMO7........... St andard Specification for Col d- Formed Wl ded
and Seanl ess Carbon Steel Structural Tubing in
Rounds and Shapes.

A501-07................. Specification for Hot-Formed Wl ded and Seani ess
Carbon Steel Structural Tubing.
A615/ A615M07. .. ........ Standard Specification for Defornmed and Pl ain

Billet-Steel Bars for Concrete Reinforcenent.
A992/ A992M (REV A-06) ... Standard Specification for Steel for Structural
Shapes for Use in Building Fram ng.
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A996/ A996M (REV A-06) ... Standard Specification for Rail-Steel and Axel -
Steel Deforned Bars for Concrete
Rei nf or cenent .

E488-96( R2003).......... Standard Test Method for Strength of Anchors in
Concrete and Masonry El erments.

I nternational Building Code (IBC) 2003 Edition.

VA Sei smi c Design Requirenents, H 18-8, Decenber 20083.

National Uniform Seismc Installation Guidelines (NUSIG.

Sheet Metal and Air Conditioning Contractors National Association
( SMACNA) :

Sei smic Restraint Manual - Cuidelines for Mechani cal Systens, 1998

Edi ti on and Addendum

1.5 REGULATORY REQUI REMENT:

A
B.

| BC 2003.

Exceptions: The seismic restraint of the following itens may be onitted:

1. Equi pnent weighing | ess than 400 pounds, which is supported directly
on the floor or roof.

2. Equi prent weighing | ess than 20 pounds, which is suspended fromthe
roof or floor or hung froma wall.

3. Gas and nedical piping |ess than 2 % inches inside dianeter.

Piping in boiler plants and equi pnment roons | ess than 1 Y inches
i nsi de di aneter.

5. All other piping less than 2 % inches inside dianeter, except for
automatic fire suppression systens.

6. Al piping suspended by individual hangers, 12 inches or less in
length fromthe top of pipe to the bottom of the support for the
hanger .

7. Al electrical conduits, less than 2 Y% inches inside dianeter.

Al'l rectangular air handling ducts |less than six square feet in
cross sectional area.

9. Al round air handling ducts | ess than 28 inches in dianmeter.

10. Al 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:
A. Structural Steel: ASTM A36.
B. Structural Tubing: ASTM A500, Grade B.
C. Structural Tubing: ASTM A501.
D. Steel Pipe: ASTM A53, G ade B.
E. Bolts & Nuts: ASTM A307.
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2.2 CAST-1 N PLACE CONCRETE

A
B

Concrete: 28 day strength, f'c = 25 MPa (3,000 psi)
Rei nforcing Steel: ASTM A615/615M or ASTM A996/ A996M def or med.

PART 3 — EXECUTI ON
3.1 CONSTRUCTI ON, GENERAL

A

Provi de equi prrent supports and anchoring devices to withstand the

sei sm ¢ design forces, so that when seismc design forces are applied

t he equi pnrent cannot displace, overturn, or becone inoperable.

Provi de anchorages in conformance with recomrendati ons of the equi prment

manuf acturer and as shown on approved shop draw ngs and cal cul ati ons.

Construct seisnmic restraints and anchorage to allow for thernal

expansi on.

Testing Before Final |nspection:

1. Test 10-percent of anchors in masonry and concrete per ASTM E488, and
ACl 355.2 to deternine that they nmeet the required | oad capacity. |f
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-1| oads
wer e obt ai ned.

3.2 EQUI PMENT RESTRAI NT AND BRACI NG

A

See drawi ngs for equi pnent to be restrai ned or braced.

3.3 MECHANI CAL DUCTWORK AND PI PI NG, BO LER PLANT STACKS AND BREACHI NG
ELECTRI CAL BUSWAYS, CONDUI TS, AND CABLE TRAYS; AND TELECOMMUNI CATI ON W RES AND
CABLE TRAYS

A

B

Sei smi ¢ Restraint of Piping:
1. Design criteria:
a. Piping resiliently supported: Restrain to support 120-percent of
the wei ght of the systens and conponents and contents.
b. Piping not resiliently supported: Restrain to support 60 -percent
of the weight of the system conmponents and contents.
Pi pi ng Connections: Provide flexible connections where pipes connect to
equi pnrent. Make the connections capabl e of acconmpdating rel ative
differential novenents between the pipe and equi prent under conditions
of earthquake shaki ng.

3.4 PARTI TI ONS

A

In buildings with flexible structural franes, anchor partitions to only
structural element, such as a floor slab, and separate such partition by
a physical gap fromall other structural elenents.
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B

Properly anchor masonry walls to the structure for restraint, so as to
carry lateral |oads inmposed due to earthquake along with their own
wei ght and other |ateral forces.

3.5 CEI LI NGS AND LI GHTI NG FI XTURES

N A

3.6 STORAGE RACKS, CABI NETS, AND BOOKCASES

A

Install storage racks to withstand earthquake forces and anchored to the
floor or laterally braced fromthe top to the structural elenents.
Anchor medi cal supply cabinets to the floor or walls and equip themw th
properly engaged, | ockable |atches.
Anchor filing cabinets that are nore than 2 drawers high to the floor or
wal I's, and equip all drawers with properly engaged, |ockabl e |atches.
Anchor bookcases that are nmore than 30 inches high to the floor or
wal | s, and equip any doors with properly engaged, |ockable | atches.
---END- - -
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