



SECTION 26 0548
VIBRATION AND Seismic CONTROLS FOR Electrical Systems
*************************************************************************************************************

LANL MASTER SPECIFICATION

This template must be edited for each project.  In doing so, specifier must add job-specific requirements.  Brackets are used in the text to indicate designer choices or locations where text must be supplied by the designer.  Once the choice is made or text supplied, remove the brackets.  The specifications must also be edited to delete specification requirements for processes, items, or designs that are not included in the project -- and specifier’s notes such as these.  To seek a variance from requirements in the specifications that are applicable, contact the Engineering Standards Manual Electrical POC.  Please contact POC with suggestions for improvement as well.
When assembling a specification package, include applicable specifications from all Divisions, especially Division 1, General requirements.
Specification developed for ML-4 projects.  For ML-1, 2, and 3 applications, additional requirements and independent reviews should be added if increased confidence in procurement or execution is desired; see ESM Chapter 1 Section Z10 Specifications and Quality sections.
The focus of this Section is seismic control / protection requirements for Performance Category (PC)-1 and PC-2 electrical nonstructural components.  

Refer to LANL ESM Chapter 5, Sect. III, for seismic design and control for PC-3 and PC-4 nonstructural components.
Use this specification in conjunction with Section 13 4800 Sound, Vibration, and Seismic Control.
*************************************************************************************************************

PART 1 GENERAL

*************************************************************************************************************

The intent of this Section is to provide for adequate resistance to lateral forces induced by earthquakes for electrical nonstructural components and systems so as to preclude injury or impeded egress of personnel.  
In addition, if required by IBC and other Project Record Documents, this Section is intended to ensure 1) Operability of active electrical nonstructural components and / or 2) Containment of hazardous material in electrical components, following the design seismic event.  

Verify that seismic protection details do not interfere with vibration isolation systems.
*************************************************************************************************************

1.1 SECTION INCLUDES

*************************************************************************************************************

The design agency must provide documented designs for electrical nonstructural components requiring designed anchors in accordance with Chapter 5 of the Engineering Standards Manual, the International Building Code, and ASCE 7. The design agency must clearly identify and detail the designed anchors on the Drawings.  Electrical components that require designed anchors include the following:
1. Battery racks and battery cabinets: All

2. Cable trays: All
3. Conduits:

a. All PC-4 and PC-3 conduits.

b. Individually supported PC-2 and PC-1 conduits larger than 2-1/2 inches.
c. Trapeze supported PC-2 and PC-1 conduits with and aggregate weight exceeding 10 lb/ft.
4. Enclosed bus assemblies: All

5. Enclosed circuit breakers and safety switches:

a. All PC-4, PC-3, and PC-2 enclosed circuit breakers and safety switches.

b. All PC-1 enclosed circuit breakers and safety switches weighing more than 20 lb that are mounted more than 4 ft above a floor level.

c. All PC-1 enclosed circuit breakers and safety switches weighing more than 400 lb that are mounted 4 ft or less above a floor level.

6. Enclosed controllers:

a. All PC-4, PC-3, and PC-2 enclosed controllers.

b. All PC-1 enclosed controllers weighing more than 20 lb that are mounted more than 4 ft above a floor level.

c. All PC-1 enclosed controllers weighing more than 400 lb that are mounted 4 ft or less above a floor level.

7. Engine-generators: All

8. Luminaires:

a. All luminaires that weigh more than 20 lb.
b. All luminaires mounted above designated exit pathways.
c. All emergency luminaires and exit signs.

9. Motor control centers: All

10. Motors:
a. All PC-4, PC-3, and PC-2 motors.

b. All PC-1 motors weighing more than 20 lb that are mounted more than 4 ft above a floor level.
c. All PC-1 motors weighing more than 400 lb that are mounted 4 ft or less above a floor level.
11. Paging system speaker assemblies:

a. All PC-4, PC-3, and PC-2 paging system speaker assemblies.

b. All PC-1 paging system speaker assemblies that weigh more than 20 lb.

c. All paging system speaker assemblies mounted above designated exit pathways.

12. Panelboards:

a. All PC-4, PC-3, and PC-2 panelboards.

b. All PC-1 panelboards weighing more than 20 lb that are mounted more than 4 ft above a floor level.

c. All PC-1 panelboards weighing more than 400 lb that are mounted 4 ft or less above a floor level.

13. Switchboards: All

14. Switchgear: All

15. Transformers: 
a. All PC-4, PC-3, and PC-2 transformers.

b. All PC-1 transformers weighing more than 20 lb that are mounted more than 4 ft above a floor level.

c. All PC-1 transformers weighing more than 400 lb that are mounted 4 ft or less above a floor level.

16. Uninterruptible power supplies: All
17. Unit substations: All
18. Variable frequency motor controllers: 
a. All PC-4, PC-3, and PC-2 variable frequency motor controllers.

b. All PC-1 variable frequency motor controllers weighing more than 20 lb that are mounted more than 4 ft above a floor level.

c. All PC-1 variable frequency motor controllers weighing more than 400 lb that are mounted 4 ft or less above a floor level.

19. Wireways: All

In addition, ASCE-7 requires designed anchors for:

20. Supports that are cantilevered up from the floor.
21. Supports that include bracing to limit deflection.

22. Supports that are constructed as rigid welded frames.

23. Attachments into concrete using nonexpanding inserts.

24. Attachments into concrete using power-actuated fasteners.

25. Attachments into concrete using cast iron embedments.

26. Attachments using spot welds, plug welds, or minimum size welds as defined by AISC.

*************************************************************************************************************
B. Provide and install, hangers, supports, anchors, concrete bases, and other positive fastenings for electrical nonstructural components for which designed anchors are shown on the Drawings, such that in-service loads and seismic forces are safely transferred to the structure and relative seismic displacements of supporting structures are adequately accommodated.
C. Provide vibration isolation for electrical components as specified in this Section or indicated on the Drawings.
*************************************************************************************************************

Edit the following article to match Project conditions; add items to list as required; delete items not included in the Project.  Delete the article if there are no nonstructural components that must maintain containment and /or active nonstructural components that must remain operable.  

It may be necessary to note the equipment IDs for the particular items (e.g. SWGR-B, MCC-E) that must meet the requirements of this paragraph.  

Seismic control does not guarantee that a nonstructural component is rugged enough to maintain containment, or that an active nonstructural component is rugged enough to remain operable, following the design seismic event.  When such additional capability is required, the component must be certified as being able to do so by the manufacturer / supplier in accordance with the design structural-engineer-of-record’s direction.

*************************************************************************************************************
1.2 Nonstructural Component Certifications

A. Provide certification from the manufacturer / supplier that the following items furnished under this Subcontract will be able to a) maintain containment of hazardous content, and / or b) remain operable following the design seismic event.  Certification shall be in accordance with the Project’s Statement of Special Inspections document.
1. Unit substation [SUS-A]

2. Transformers [XFMR-A, XFMR-3]

3. Switchgear [SWGR-B]
4. Switchboard [SWBD-E]

5. Panelboards [EP-A, EP-1]

6. Enclosed circuit breakers and safety switches [CBE-G, CDD-E]

7. Motor control center [MCC-D]
8. Variable frequency motor controllers [VFD-F, VFD-H]

9. Engine-generator [GDE-A]

10. Uninterruptible power supply [UPS-D]
11. [___________]
*************************************************************************************************************

Edit the following article to match project requirements. 

*************************************************************************************************************

1.3 SUBMITTALS

A. Submit the following in accordance with the provisions of Section 01 3300, Submittal Procedures.

B. Catalog Data: Submit catalog data for each type of product specified.  Include information substantiating equivalent corrosion resistance to zinc coated steel of alternative treatment, finish, or inherent material characteristic.

C. Material List: Submit schedule showing manufacturer's figure number, size, spacing, features, and application for each required type of hanger, support, sleeve, seal, vibration isolator, and fastener to be used.  
D. Test reports: 
1. Post-Installed Concrete Anchors: Submit an ICC Evaluation Service, Inc (ICC-ES) evaluation report stating that the product is compliant with the current edition of the IBC and the intended conditions of use.
2. Pre-set Concrete Anchors: Submit either of the following:

a. ICC Evaluation Service, Inc (ICC-ES) evaluation report stating that the product is compliant with the current edition of the IBC and the intended conditions of use.

b. Drawing showing use as an approved component a in fixed equipment anchorage design that have been approved by an agency such as the State of California Office of Statewide Health Planning and Development.
3. Vibration Isolators: Submit either of the following:

a. ICC Evaluation Service, Inc (ICC-ES) evaluation report stating that the product is compliant with the current edition of the IBC and the intended conditions of use.

b. Drawing showing use as an approved component a in fixed equipment anchorage design that have been approved by an agency such as the State of California Office of Statewide Health Planning and Development.
*************************************************************************************************************

Edit the following article to match project conditions; add items to list as required; delete items not included in the Project. 

*************************************************************************************************************
E. Shop Drawings: Submit shop drawings showing details of fabricated hangers, vibration isolators, supports, and seismic control of the electrical nonstructural components listed below.  Provide detail drawings along with catalog cuts, templates, and erection and installation details, as appropriate, for the components listed below. Submittals shall be complete in detail; shall indicate thickness, type, grade, class of metal, and dimensions; and shall show construction details, reinforcement, anchorage, and installation with relation to the building construction.

1. Battery racks and battery cabinets

2. Cable trays
3. Enclosed bus assemblies
4. Transformers

5.  [___________]

*************************************************************************************************************

Delete the following article if not required by Project. 

*************************************************************************************************************
F. Nonstructural Component Certifications: Submit manufacturer’s / supplier’s component certification indicating compliance with the Project’s Statement of Special Inspections document.
PART 2 products
2.4 General

A. Refer to Section 13 4800, Sound, Vibration and Seismic Control for general seismic control products.

2.5 Substitutions

A. Alternate products may be accepted; follow Section 01 2500, Substitution Procedures.  

B. As is the case with all LANL projects, substitutions are permitted unless noted otherwise; however, “approved equal” seismically controlled nonstructural components must be reviewed and approved by the design structural-engineer-of-record.

2.6 COATINGS

A. Furnish products for use indoors that are protected with zinc coating or with treatment of equivalent corrosion resistance using approved alternative treatment, finish, or inherent material characteristic.

B. Furnish products for use outdoors or in damp or corrosive indoor locations with hot‑dip galvanized coating or with treatment of equivalent corrosion resistance using approved alternative treatment, finish, or inherent material characteristic.

2.7 Bolts

A. Furnish bolts, anchor rods, washers, and nuts as specified in Section 13 4800, Sound, Vibration and Seismic Control.
2.8 Pre-set concrete inserts

A. Furnish pre-set concrete inserts as shown on the Drawings and specified below. 

B. Permissible uses and allowable load capabilities of pre-set concrete inserts shall be documented in either of the following two ways:

1. Have an ICC-ES evaluation report stating that the product is compliant with the current edition of the IBC and the intended conditions of use.

2. Be shown as approved components in fixed equipment anchorage designs that have been approved by an agency such as the State of California Office of Statewide Health Planning and Development.
C. Manufacturers: 
1. Continuous inserts for wood forms: B-Line “B22I-12” or longer.
2. Spot inserts for wood forms or metal decks: B-Line “B2500” with “N2500” nut, “B2501”
2.9 POST-INSTALLED CONCRETE ANCHORS
A. Furnish post-installed concrete anchors as shown on the Drawings and specified below. Each post-installed anchor shall have an ICC-ES evaluation report stating that the product is compliant with the current edition of the IBC and the intended conditions of use.

B. For applications in outdoor, wet, or corrosive locations furnish stainless steel post installed anchors.

C. For Management Level (ML)-1 and ML-2 systems and components furnish post-installed concrete anchors as shown on the Drawings and specified in Section 03 1512 Post Installed Concrete Anchor Purchase – High Confidence.
D. For Management Level (ML)-3 and ML-4 systems and components furnish anchors as follows:
1. Post-installed expansion, adhesive, and undercut anchors specified in Section 03 1534 Post Installed Concrete Anchor Purchase – Normal Confidence.
2. Concrete and masonry screw anchors: Heat-treated carbon steel. Manufacturer: Simpson Strong-Tie “Titen HD”.

2.10 sway bracing materialS
A. Furnish sway bracing materials (e.g. rods, plates, cable, angles) as shown on the Drawings and specified in Section 13 4800, Sound, Vibration and Seismic Control.
*************************************************************************************************************

Delete the following article if not required by Project. 

*************************************************************************************************************
2.11 Reinforced Concrete 

A. Refer to Section 03 3001, Reinforced Concrete.
B. Furnish housekeeping pad anchors to connect concrete bases to the structural floor.

1. Material: ductile iron.

2. Anchorage to concrete base: two #3 reinforcing bars

3. Anchorage to structural floor: post-installed stud-type anchor as specified in Section 03 1534 Post Installed Concrete Anchor Purchase – Normal Confidence or Section 03 1512 Post Installed Concrete Anchor Purchase – High Confidence as applicable to the Management Level of the component.
4. Manufacturer: Mason Industries “HPA”
*************************************************************************************************************

Edit the following article to match Project requirements. Electrical equipment (e.g. engine-generators, UPSs, and transformers) can generate substantial structure-borne noise that may be objectionable in noise-sensitive locations (e.g. offices, conference rooms, auditoriums, some laboratories). Noise-generating electrical equipment should be located as far as practicable from noise sensitive locations. In cases where structure-born noise must be mitigated, select vibration isolators in accordance with the manufacturer’s recommendations based on equipment weight and noise spectra. Verify seismic suitability of each vibration isolator with the design agency’s structural engineer of record. Provide a schedule of the selected vibration isolators for each equipment item on the Drawings including indicate vibration isolator model number, rating, and loaded deflection. Indicate locations of isolators on the Drawings.
Floor mounted elastomeric vibration isolator mountings are suitable for relatively light floor-mounted electrical equipment (e.g. dry-type transformers). Heavy floor-mounted equipment (e.g. engine-generators) will require floor mounted spring vibration isolator mountings. Suspended equipment (e.g. transformers) will need the combination spring / rubber vibration isolator hangers.
Refer to footnotes to Table 13.6-1 in ASCE 7 for changes to seismic design forces that may result from the use of seismically-restrained vibration isolators.

Delete the article if vibration isolation is not required.
*************************************************************************************************************

2.12 Vibration Isolators 

A. Furnish vibration isolators as described below and indicated on the Drawings.

B. Permissible uses and allowable load capabilities of vibration isolators shall be documented in either of the following two ways:

1. Have an ICC-ES evaluation report stating that the product is compliant with the current edition of the IBC and the intended conditions of use.

2. Be shown as approved components in fixed equipment anchorage designs that have been approved by an agency such as the State of California Office of Statewide Health Planning and Development.

C. Floor Mounted Elastomeric Vibration Isolator Mountings:

1. Furnish captive elastomeric mounting molded from neoprene or EPDM compound meeting the requirements of ASTM D200. Load bearing elastomer mount shall be housed in steel or cast ductile iron housing.

2. Mounting shall incorporate a fail-safe captive design, and shall be capable of providing vertical compression dynamic deflections from approximately 0.15 inches to 0.3 inches at rated capacity.
3. Manufacturer: Mason Industries, Inc. “RBA”, “RCA”, “RDA”, “BR”
D. Floor Mounted Spring Vibration Isolator Mountings:

1. Furnish seismic steel spring isolator mountings that have elastomeric snubbing in all directions.

2. Springs shall be color coded using polyester epoxy powder coat to indicate rated load capacity. Spring diameter shall be not less than 0.8 times the compressed height of the spring at rated load. Springs shall have a minimum additional travel to solid not less than 50 percent of the rated deflection.
3. Snubber shall be adjustable in the vertical direction to allow a maximum of 0.25 inch travel before contacting the elastomer cushion.

4. Housing shall be cast ductile iron, malleable cast iron, or welded steel construction; grey iron castings are not acceptable. Housings shall include provision to adjust the rebound plate and to inspect the spring(s).

5. Hardware shall be stainless steel or zinc coated.

6. Manufacturer: Mason Industries, Inc. “SLR”, “SLREBP”, “SLRS”, “SLRSEBP”, “SSLFH”
E. Combination Spring / Rubber Vibration Isolator Hangers:

1. Furnish combination spring / rubber vibration isolator hangers consisting of a steel compression spring in series with compression elastomer elements with elastomeric snubbing in all directions.
2. Springs shall be color coded to indicate rated load capacity and shall have a minimum additional travel to solid not less than 50 percent of the rated deflection.

3. Snubber shall be adjustable in the vertical direction to allow a maximum of 0.25 inch travel before contacting the elastomer cushion.
4. Manufacturer: Mason Industries, Inc. “PC30N”
PART 3 EXECUTION
3.13 GENERAL

*************************************************************************************************************

Locate each item of electrical equipment entirely on one side only of a building expansion joint.  

Electrical conduits, cable trays, wireways, busways, etc. which cross an expansion joint to rigid electrical equipment, shall have flexible joints that are capable of accommodating calculated thermal and seismic displacements.

*************************************************************************************************************
A. Refer to Section 13 4800, Sound, Vibration and Seismic Control for general seismic protection installation requirements.

B. Install hangers, supports, vibration isolation, and seismic control according to the Drawings, the requirements in this Section, and the requirements of Section 26 0529, Hangers and Supports for Electrical Systems.  Where overlap exists, the more stringent of the requirements will govern.
C. Conform to manufacturer's instructions and recommendations for installation of hangers, supports, anchors, seismic controls, and vibration isolators.
D. Do not use wire or perforated strap for permanent electrical supports.

E. Anchor each item of electrical equipment as shown on the Drawings.
3.14 EXAMINATION

A. Examine surfaces to receive hangers, supports, and seismic control for compliance with installation tolerances and other conditions affecting performance of the system.  Do not proceed with installation until unsatisfactory conditions have been corrected.

3.15 Seismic Relative Displacements
*************************************************************************************************************

Using LANL ESM Ch. 5, and the applicable codes / standards referred to therein, the design agency shall determine the expected seismic relative displacements and drift ratios.  
Joints for vertical electrical distribution systems (e.g. conduits, cable trays, busways) between floors of the building, where electrical distribution systems pass through a building seismic or expansion joint, or where rigidly supported electrical distribution systems connect to equipment with vibration isolators must be capable of accommodating the required relative displacements. 

Horizontal electrical distribution systems across expansion joints must be capable of accommodating the resultant of the drifts of each building portion in each orthogonal direction. 

Edit the following articles to match Project requirements. Insert the required flexibility (e.g., inches of relative displacement) in the blank space.

*************************************************************************************************************

A. Furnish and install flexible joints, fittings, or hangers capable of accommodating [____] inches of seismic relative displacement for vertical conduits, cable trays, busways, etc. attached at different levels or stories of the building or where rigidly supported electrical distribution systems connect to equipment with vibration isolators.
B. Furnish and install flexible joints, fittings, or hangers capable of accommodating [____] inches of seismic relative displacement for horizontal conduits, cable trays, busways, etc. attached on either side of a building seismic or expansion joint.

C. Furnish and install flexible joints, fittings, or hangers capable of accommodating [____] inches of seismic relative displacement for horizontal conduits, cable trays, busways, etc. attached to separate structures.

3.16 Sleeves and seals
*************************************************************************************************************

The design agency shall determine the amount of differential movement of electrical distribution systems at sleeves passing through walls and partitions and will indicate on the drawings the amount of clearance required between the pipe and the sleeve based on deflection of the electrical distribution systems between sway braces on either side of the wall.

The design agency should avoid penetrations through fire-rated assemblies.

Edit the following article to match Project requirements. 

*************************************************************************************************************

A. Furnish and install and install sleeves in concrete slabs and walls and all other fire‑ rated floors and walls for installation of conduits, cable trays, wireways, busways, etc.
B. Furnish and install sleeves through fire-rated walls or floor construction that conform to the requirements in Section 07 8400, Firestopping.  Follow manufacturer's instructions to restore original fire rating of wall or slab.
C. Size sleeves in interior non-fire-rated walls as indicated on the Drawings or as required to provide clearances that will permit differential movement of conduits, cable trays, wireways, busways, etc. without the items striking the pipe sleeve. 

*************************************************************************************************************

Edit the following article to match Project requirements.

*************************************************************************************************************

D. Furnish seals for electrical conduit penetrations of slabs on grade and exterior walls below grade and where indicated.  Tighten sleeve seal screws until sealing grommets have expanded to form watertight seal.

E. Request inspection of firestop installations through the LANL Subcontract Technical Representative (STR) both before and after installation of firestop materials.
3.17 Spreaders
*************************************************************************************************************

Spreaders are required between adjacent runs of conduits, cable trays, wireways, busways, fire sprinkler pipes, plumbing pipes, etc. to prevent contact during seismic activity whenever the force and displacement provisions of LANL ESM Ch. 5 indicate that such contact could result in damage to critical distribution systems. 

Spreaders shall be designed such that they occur at same interval as sway braces and at an equal distance between the sway braces. 

If rack type hangers are used where the components are restrained from contact by mounting to the rack, spreaders are not required for conduits, cable trays, wireways, busways, etc. mounted in the rack. 

*************************************************************************************************************

A. Install spreaders between adjacent runs of conduits, cable trays, wireways, busways, fire sprinkler pipes, plumbing pipes, etc. as shown on the Drawings.
3.18 sway braces
*************************************************************************************************************

Sway braces are required to prevent uncontrolled movement of conduits, cable trays, wireways, busways, etc. under seismic loading. 

Design of sway braces for conduit, cable tray, wireway, or busway run shall be such that attachment to two dissimilar structural elements of a building that may respond differentially during an earthquake does not result, unless a flexible joint is part of the design.  Refer to the SEISMIC RELATIVE DISPLACEMENTS paragraph.

Braces are required in both the longitudinal and transverse directions, relative to the axis of the conduit, cable tray, wireway, busway, etc.
*************************************************************************************************************

A. Transverse Sway Bracing
*************************************************************************************************************

The bracing layout must be supported by design calculations and shown on the drawings.
All runs (length of conduit, cable tray, wireway, busway, etc. between end joints) shall have a minimum of two transverse braces. 

*************************************************************************************************************
1. Install transverse sway bracing for conduits, cable trays, wireways, busways, etc as shown on the Drawings.
B. Longitudinal Sway Bracing
*************************************************************************************************************

The bracing layout must be supported by design calculations and shown on the drawings.
All runs shall have one longitudinal brace minimum. 

Branch lines, walls, or floors shall not be used as sway braces.

*************************************************************************************************************

1. Install longitudinal sway bracing for conduits, cable trays, wireways, busways, etc. as shown on the Drawings.  

C. Vertical Runs 
*************************************************************************************************************

The bracing layout must be supported by design calculations and shown on the drawings, and must be such that bracing occurs above the center of gravity of the segment being braced.  

All runs shall have one longitudinal brace minimum. 

Branch lines, walls, or floors shall not be used as sway braces.

*************************************************************************************************************
1. Run is defined as length of conduit, cable tray, wireway, busway, etc. between end joints. 

2. Install sway bracing for vertical runs of conduit, cable tray, wireway, busway, etc. as shown on the Drawings.
D. Anchor Rods, Angles and Bars

1. Bolt anchor rods, angles, and bars to either electrical component clamps hangers at one end and to cast-in-place concrete or masonry insert, or clip angles bolted to the steel structure, on the other end. 

2. Furnish bolts for attachment of anchors as shown.

3. Rods shall be solid metal or pipe. 

*************************************************************************************************************

Edit the following article to match project conditions; delete if there is no floor-mounted electrical equipment.  Concrete bases must be designed by the Engineer of Record based on the properties of the load to be supported, the properties of the supporting structure, required anchor bolt embedment lengths, etc. Construction details and dimensions for concrete bases must be shown on the Drawings.
*************************************************************************************************************

3.19 CONCRETE BASES

A. Install a reinforced concrete base for each item of floor- mounted electrical equipment. Construct bases as dimensioned and detailed on the Drawings.
B. Anchor each concrete base to the structural floor.

1. Install housekeeping pad anchors in accordance with the manufacturer’s instructions. 
2. Attach housekeeping pad anchors to the structural floor using post installed concrete anchors as shown on the Drawings.
3. Attach housekeeping pad anchors to the concrete base reinforcing steel using two #3 reinforcing bars per anchor.
*************************************************************************************************************

Edit the following article to match project conditions; delete if not required. Use concrete bases with a permanent steel perimeter for heavy equipment such as unit substations, transformers 300 kVA and larger, engine generators, etc. Edit references to concrete work to match sections used in Division 3 of the Project Specifications.

*************************************************************************************************************

C. Support each [unit substation] [engine generator] [rotary UPS] [transformers 300 kVA and larger] [     ] on a reinforced concrete equipment base with a permanent steel perimeter frame.

1. Form base using ASTM A-36 steel channels.  

2. Construct base not less than 4 inches larger in both directions than supported equipment. Miter and weld corners and provide cross bracing. 
3. Install reinforcing as shown on the Drawings. Refer to Section 03 3001, Reinforced Concrete.
4. Place pre-set anchors, conduits, and sleeves using the equipment manufacturer's installation template or instructions. Install post-installed anchors in accordance with Post-Installed Concrete Anchors article below.
5. Place concrete and provide a level, steel trowel finish on top.  Refer to Section 03 3001, Reinforced Concrete.
6. Clean exposed steel frames and apply 2 coats of rust‑preventative metal primer and 2 coats of gray exterior, gloss, alkyd enamel.

*************************************************************************************************************

Edit the following article to match project conditions; delete if not required. Use concrete bases without a permanent steel perimeter for relatively light floor–mounted equipment such as transformers smaller than 300 kVA, motor control centers, switchboards, etc. Edit references to concrete work to match sections used in Division 3 of the Project Specifications.

*************************************************************************************************************

D. Support each [switchboard] [power panelboard] [motor control center] [transformers smaller than 300 kVA] [    ] on a formed concrete equipment base.

1. Form concrete equipment bases using framing lumber with form release compounds. Refer to Section 03 3001, Reinforced Concrete.
2. Construct concrete base not less than 4 inches larger in both directions than supported unit.  

3. Install reinforcing as shown on the Drawings. Refer to Section 03 3001, Reinforced Concrete.
4. Place pre-set anchors, conduits, and sleeves using the equipment manufacturer's installation template or instructions. Install post-installed anchors in accordance with Post-Installed Concrete Anchors article below.
5. Place concrete and provide a level, steel trowel finish on top; chamfer top edges and corners. Refer to Section 03 3001, Reinforced Concrete.
E. Cure concrete not less than seven days before installing equipment.
*************************************************************************************************************

Edit the following article to match project conditions; delete if pre-set concrete inserts are not required. 

*************************************************************************************************************

3.20 Pre-set concrete inserts
A. Install pre-set concrete inserts as shown on the Drawings and in accordance with the manufacturer’s instructions.
B. Schedule and coordinate placement of pre-set concrete inserts with the work of other trades.
3.21 Post-Installed Concrete Anchors
A. Install post-installed concrete anchors as shown on the Drawings. Install and test post-installed concrete anchors in accordance with in Section 03 1550 Post Installed Concrete Anchors – Installation and Testing.
B. Masonry screw anchors: Use in accordance with NECA 1 and the product’s ICC-ES report conditions of use.

C. The use of lead-cinch drop-in anchors is not allowed.

3.22 FASTENING

A. Refer to Section 13 4800, Sound, Vibration and Seismic Control.
*************************************************************************************************************

Delete the following article if not required by Project. 

*************************************************************************************************************
3.23 Vibration Isolation
A. Install and adjust vibration isolators as indicated on the Drawings in accordance with the manufacturer’s installation instructions.

B. Make flexible electrical connections to equipment supported by vibration isolators.
END OF SECTION

*************************************************************************************************************

Do not delete the following reference information.

*************************************************************************************************************
FOR LANL USE ONLY

This project specification is based on LANL Master Specification 26 0548 Rev. 0, dated June 4, 2009.
LANL Project I.D. [        ]

Vibration and Seismic Controls for Electrical Systems
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