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SECTI ON 13 05 41

Proj. No. 640-424

abilitation

SEI SM C RESTRAI NT REQUI REMENTS FOR NON- STRUCTURAL COVPONENTS

PART 1 - GENERAL

1.1 DESCRI PTI ON:

A. Contractor is to provide gravity and seismic restra

design  for non-structural components

requirements of this section in order to maintain t
nonstructural components of the building and utilit
that they remain safe and functional in case of sei

B. DELETED The designtoresistseismicloadshallbe ————— based on Seismic——
— ; . 0 of o ) ; -
e ey e L

httpAwwa-cimva-goviillete/seismicpdf—— (AD¥0D)

C. Definitions:Non-structuralcomponentsarecomponen
are not part of the building’s or utility structure
systemwhetherinsideoroutside,aboveorbelowgr
components include:

1.

ArchitecturalElements:Facadesthatarenotparto
system and its shear resistant elements; exterior w
cornices and other architectural projections and pa

not function structurally; glazing; nonbearing part
suspended ceilings; stairs isolated from the basic
cabinets; bookshelves; medical equipment; and stora

LabandVivariumEquipment: Allequipmentdesignate
furnished and installed (CC). VA furnished and Cont
installed equipment (VC) is to be anchored as detai
construction documents. VA furnished and installed
equipmentis by others andis not part of thiswork
equipment schedules in the construction documents f
designations.

Electrical Elements: Power and lighting systems; su
switchgear and switchboards; auxiliary engine-gener
transfer switches; motor control centers; motor gen
selectorandcontrollerpanels;fire protectionand
special life support systems; and telephone and com
systems.

Mechanical Elements: Heating, ventilating, and air-
systems;medicalgassystems;plumbingsystems;spr
steam piping; chilled water piping; pneumatic syste
equipment and components.

Transportation Elements: Mechanical, electrical and

elements for transport systems, i.e., elevators and
including hoisting equipment and counterweights.

int/anchorage

in accordance with the

he integrity of
y structures so

smic event. (AD#01)
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1.2 RELATED WORK:
A. Refer to all other divisions contained in these spe cifications for
information related to the non-structural component s defined above.
1.3 QUALI TY CONTROL:
A. Shop-Drawing Preparation:

1. Have gravity and seismic-force-restraint shop drawi ngs and
calculations prepared by a professional structural engineer
experienced in the area of seismic force restraints . The
professional structuralengineer shall be registere dinthe state
of California.

2. Submit design tables and information used for the d esign-force
levels, stamped and signed by a professional struct ural engineer
registered in the State of California.

B. Coordination:

1. Do not install gravity supports or seismic restrain ts until
submittals are approved by the Resident Engineer.

2. Coordinateandinstalltrapezesorothermulti-pipe hangersystems
prior to pipe installation.

C. Seismic Certification:

1. Instructures assignedto IBC Seismic Design Catego ryC,D,E,or
F, permanentequipmentsandcomponentsaretohave Special Seismic
Certification in accordance with requirements of se ction 13.2.2
of ASCE 7 exceptforequipmentthatareconsidered ruggedaslisted
in section 2.2 OSHPD code application notice CAN No . 2-1708A.5,
and shall comply with section 13.2.6 of ASCE 7.

1.4 SUBM TTALS:
A. Submit a coordinated set of equipment anchorage dra wings prior to
installation including:

1. Description,layout,andlocationofitemstobean choredorbraced
with anchorage or brace points noted and dimensione d.

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

3. Numerical value of design seismic brace loads impar ted onto
structure.

4. Forexpansionbolts,includedesignloadandcapaci tyifdifferent
from those specified. Provide current ICC-ES report s for anchors
showing compliance with referenced codes and approv ed forusein
cracked concrete (seismic). Referto Section0512 00 STRUCTURAL
STEEL FRAMING for additional wedge anchor criteria.

5. Sealofregisteredstructuralengineerresponsible forthedesign.

B. Submit prior to installation, a coordinated set of bracing drawings

for seismic protection of piping, with data identif
support-to-structure connections and seismic bracin
connections, include:

ying the various
g structural
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1.

5

1. Single-line piping diagrams on a floor-by-floor bas
suspended piping for a given floor on the same plai

2. Typeofpipe (Copper, steel, castiron, insulated,
etc.).

Pipe contents.
Structural framing.

5. Location of all gravity load pipe supports and seis
spacing requirements.

6. Numericalvalueofgravityandseismicloadreactio

Proj. No. 640-424
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is. Show all
n.

non-insulated,

mic braces and

nsimpartedonto

structure.

7. Type of connection (Vertical support, vertical supp ort with
seismic brace etc.).

8. Seismic brace reaction type (tension or compression ): Details
illustrating all support and bracing components, me thods of

connections, and specific anchors to be used.
9. Sealofregisteredstructuralengineerresponsible

Submitpriortoinstallation, bracingdrawingsfor
of suspended ductwork and suspended electrical and
cables, include:

1. Detailsillustrating all support and bracing compon
of connection, and specific anchors to be used.

2. Numerical value of applied gravity and seismic load

forthedesign.
seismicprotection
communication

ents, methods

s and seismic

loadsactingonthe structurefromsupportandbrac ingcomponents.
3. Maximum spacing of hangers and bracing.
4. Seal of registered structural engineer responsible for design.

Submit design calculations prepared and sealed by t
structural engineer specified above in paragraph 1.

Priortoinstallation,submitdetailsfortypicalc
fixture seismic bracing, and any special details fo
typical details do not apply.

Submitfor concrete anchors, the appropriate ICC ev
OSHPD pre-approvals, or lab test reports verifying
OSHPD Interpretation of Regulations 28-6.

APPL| CABLE PUBLI CATI ONS:

The Publications listed below (including amendments
revisions, supplements and errata) form a part of t
tothe extent referenced. The publications are refe
basic designation only.

American Concrete Institute (ACI):

he registered
3A.

eilingandlighting
rlocations where

aluationreports,
compliance with

, addenda
his specification
renced in text by

1. 318-11 Building Code Requirements for Structural Co ncrete and
Commentary.
2. 355.2-07 Qualification for Post-Installed Mechanica | Anchors in

Concrete and Commentary

C. American Institute of Steel Construction (AISC):
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1. Load and Resistance Factor Design, Volume 1, Second Edition
D. American Society for Testing and Materials (ASTM):
1. A36/A36M-08 StandardSpecificationforCarbonStruc turalSteel
2. A53/A53M-10 Standard Specification for Pipe, Steel, Black and
Hot-Dipped, Zinc-Coated, Welded and Seamless
3. A307-10 Standard Specificationfor Carbon Steel Bol tsand Studs;
60,000 PSI Tensile Strength.
4. A325-10 StandardSpecificationforStructuralBolts ,Steel,Heat
Treated, 120/105 ksi Minimum Tensile Strength
5. A325M-09 Standard Specification for High-Strength B olts for
Structural Steel Joints [Metric]
6. A490-10 StandardSpecificationforHeat-TreatedSte elStructural
Bolts, 150 ksi Minimum Tensile Strength
7. A490M-10 Standard Specification for High-Strength S teel Bolts,
Classes 10.9 and 10.9.3, for Structural Steel Joint s [Metric]
8. A500/A500M-10 Standard Specification for Cold-Forme d Welded and
Seamless Carbon Steel Structural Tubing in Rounds a nd Shapes
9. A501-07 Specification for Hot-Formed Welded and Sea mless Carbon
Steel Structural Tubing
10. A615/A615M-09 Standard Specification for Deformed a nd
Plain Billet-Steel Bars for Concrete Reinforcement
11. A992/A992M-06 Standard Specification for Steel for
Structural Shapes for Use in Building Framing
12. A996/A996M-09 Standard Specification for Rail-Steel and
Axel-Steel Deformed Bars for Concrete Reinforcement
13. E488-96(R2003) Standard TestMethodfor Strength of Anchors
in Concrete and Masonry Elements
E. American Society of Civil Engineers (ASCE 7) Latest Edition.
F. International Building Code (IBC) Latest Edition
G. DELETED VA Seismic-Design-Requirements; H-18-8, Aug——ust 2013 (AD#01)
H. National Uniform Seismic Installation Guidelines (N USIG)
I. Sheet Metal and Air Conditioning Contractors Nation al Association
1. (SMACNA): Seismic Restraint Manual - Guidelines for Mechanical
Systems 1998 Edition and Addendum
1.6 REGULATORY REQUI REMENT AND SEI SM C DESI GN CRI TERI A:  (AD#01)
A. IBC Latest Editionand ASCE 7-10. | p=1.5 ., unlessotherwisenotedon—————
the dFaW'HgS. ( AD#01)
B. Short-period acceleration, SDS, for use in calculat ion of seismic
anchorage and bracing forces as required by the IBC , shall be taken
per the design drawings.
C. SeismicRestraintExceptions: AsspecifiedinChapt er13ofASCE7-10 ,

with the following modifications

abilitation
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(ADEO1)

1.

Delete paragraph 13.1.4-6-a “The component importan

ce factor, Ip
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is equal to 1.0". (AD#01)

PART 2 - PRODUCTS

2.1 STEEL:

A. Structural Steel: ASTM A36.

B. Structural Tubing: ASTM A500, Grade B.

C. Steel Pipe: ASTM A53/A53M, Grade B.

D. Bolts & Nuts: ASTM A307.

E. Wedge (Expansion) Anchors: Tested and qualified for use in cracked
concrete per ACI1355.2 and ICC-ES AC 193. Anchors to have a current
ICC-ES report approved for cracked concrete (seismi c) use under the
2012 IBC. Install anchors in accordance with the | CC-ES reportand
manufacturer’s instructions. Provide stainless ste el anchors for
exterior use or when exposed to weather. Provide s tainless steel
anchors where installed at Vivarium Level and Lab a reas. Provide
galvanized carbon steelanchors atotherlocations, unlessotherwise
noted.

F. Provide stainless steel components for anchorage at Vivarium Level
andLabarea. Includes,butisnotlimitedtoanch ors,angles,strut,
channels, etc.

2.2 CAST- | N- PLACE CONCRETE:
A. Concrete: 28 day strength, f'c = 30 MPa (4,000 psi)
B. Reinforcing Steel: ASTM A615/615M or ASTM A996/A996 M deformed.

PART 3 - EXECUTI ON

3.1  CONSTRUCTI ON, GENERAL:

A. Provide equipment supports and anchoring devices to withstand the
seismicandgravity designforces, sothatwhensei smicdesignforces
are applied, the equipment cannot displace, overtur n, or become
inoperable.

B. Provide anchorages in conformance with recommendati ons of the
equipment manufacturer and as shown on approved sho p drawings and
calculations.

C. Construct seismic restraints and anchorage to allow for thermal
expansion.

D. Testing Before Final Inspection:

1. Testl0-percentofanchorsinconcreteperASTME48
to determine that they meet the required load capac
anchorfailstomeettherequiredload,testthene
anchors, which are required to have zerofailure, b
the 10-percent testing frequency.

2. BeforeschedulingFinallnspection,submitareport
indicating the number and location of testing, and
anchor-loads were obtained.

8,andACI355.2
ity. If any
xt20consecutive
efore resuming

onthistesting
what
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E. Anchorage, bracing and connection details shown on the drawings
indicate the general designintent. Thefinalanch orageandbracing
design for non-structural components is to be deter mined by the
registered structural engineer specified above in p aragraph 1.3A.

3.2 EQUI PMENT RESTRAI NT AND BRACI NG
A. See construction documents for equipmentto be rest rained or braced.

B. Design criteria per Part 1.6. (AD#01)

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. Supportandbracemechanicalductworkandpiping;e lectricalbusways,
conduitsandcabletrays;andtelecommunicationwir esandcabletrays
including boiler plant stacks and breeching to resi st directional
forces (lateral, longitudinal and vertical).

B. Braceductandbreechingbrancheswithaminimumof 1braceperbranch.

C. Provide supports and anchoring so that, upon applic ation of seismic
forces, pipingremainsfullyconnectedasoperable systemswhichwiill
notdisplacesufficientlytodamageadjacentorcon nectingequipment,

or building members.
D. Seismic Restraint -of Riping——:  (AD#01)
1. Design criteria: Per Part 1.6. (ADr#01)
a. DELETED {BC-2012 seismic-criteriaand- ASCE7-10.— (AD¥0L)

b. DELETED VA-H18-8 Seismic-Desigh-Requirements.—— (AD#01)
c. DELETED See the structural- drawings for-additional——————————seismic——

design-criteria- (AD#O1)

2. DELETED Provide seismic restraints-accordingtoone———ofthe ——
fo |9W'F|g Gpt'GHS: ( AD#01)

E. PipingConnections: Provideflexible connectionswh ere pipesconnect
to equipment. Make the connections capable ofaccom modating relative
differential movements between the pipe and equipme nt under

conditions of earthquake shaking.

3.4 PARTI Tl ONS:

A. In buildings with flexible structural frames, ancho r partitions to
only structural element, such as a floor slab, and separate such
partition by a physical gap from all other structur al elements.

B. Connections to structure to allow for lateral seism ic drift and

vertical deflection movement.

3.5 CEI LI NGS AND LI GHTI NG FI XTURES:

A. Atregular intervals, laterally brace suspended cei lings against
lateralandverticalmovements,andprovidewitha physicalseparation
at the walls. Lateral bracing of ceilings it to com ply with all
applicable code requirements for the specified seis mic design
category.
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B.

Independently support and laterally brace all light
Referto applicable portion of lighting specificati
00, INTERIOR LIGHTING.

FACADES AND GLAZI NG

Tiebrickveneersto aseparate wallthatisindepe
frame as shown on construction drawings to ensure s
applicable seismic forces at the project location.

Install attachments to structure for all facade mat
on construction drawings to ensure strength against
seismic forces at the project location.

STORAGE RACKS, CABI NETS, AND BOOKCASES:

Install storage racks to withstand earthquake force
thefloororlaterallybracedfromthetoptothes

Anchor medical supply cabinets to the floor or wall
with properly engaged, lockable latches.

Anchorfiling cabinets thatare more than 2 drawers
or walls, and equip all drawers with properly engag
latches.

Anchor bookcases that are more than 30 inches high
walls, and equip any doors with properly engaged, |

- - -END- - -
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ing fixtures.
on, Section 2651

ndentofthe steel
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erials as shown
applicable
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