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SECTION 05 12 00 - STRUCTURAL STEEL FRAMING

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Structural steel. 

1.2 DEFINITIONS 

A. Structural Steel:  Elements of structural-steel frame, as classified by AISC 303, "Code of 
Standard Practice for Steel Buildings and Bridges." 

1.3 SUBMITTALS 

A. Shop Drawings:  Show fabrication of structural-steel components. 
1. Include details of cuts, connections, splices, camber, holes, and other pertinent data. 
2. Include embedment drawings. 
3. Indicate welds by standard AWS symbols, distinguishing between shop and field welds, 

and show size, length, and type of each weld.  Show backing bars that are to be removed 
and supplemental fillet welds where backing bars are to remain. 

4. Indicate type, size, and length of bolts, distinguishing between shop and field bolts.   

B. Paint Compatibility Certificates:  From manufacturers of topcoats applied over shop primers, 
certifying that shop primers are compatible with topcoats. 

C. Mill test reports for structural steel, including chemical and physical properties. 

1.4 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

B. Comply with applicable provisions of the following specifications and documents: 
1. AISC 360. 
2. RCSC's "Specification for Structural Joints Using ASTM A 325 or A 490 Bolts." 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials to permit easy access for inspection and identification.  Keep steel members off 
ground and spaced by using pallets, dunnage, or other supports and spacers.  Protect steel 
members and packaged materials from corrosion and deterioration. 
1. Do not store materials on structure in a manner that might cause distortion, damage, or 

overload to members or supporting structures.  Repair or replace damaged materials or 
structures as directed. 

B. Store fasteners in a protected place in sealed containers with manufacturer's labels intact. 
1. Fasteners may be repackaged provided Owner's testing and inspecting agency observes 

repackaging and seals containers. 
2. Clean and relubricate bolts and nuts that become dry or rusty before use. 
3. Comply with manufacturers' written recommendations for cleaning and lubricating 

ASTM F 1852 fasteners and for retesting fasteners after lubrication. 
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1.6 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 
and coating manufacturers' recommendations to ensure that shop primers and topcoats are 
compatible with one another. 

B. Coordinate installation of anchorage items to be embedded in or attached to other construction 
without delaying the Work.  Provide setting diagrams, sheet metal templates, instructions, and 
directions for installation. 

PART 2 - PRODUCTS 

2.1 STRUCTURAL-STEEL MATERIALS 

A. Channels and Angles Shapes:  ASTM A 36/A 36M or ASTM A 572/A 572M. 

B. Cold-Formed Hollow Structural Sections:  ASTM A 500, Grade B, structural tubing. 

C. Plate and Bar:  ASTM A 36/A 36M or ASTM A 572/A 572M. 

D. Welding Electrodes:  Comply with AWS requirements. 

2.2 BOLTS, CONNECTORS, AND ANCHORS      

A. High-Strength Bolts, Nuts, and Washers:  ASTM A 325, Type 1, heavy-hex steel structural bolts; 
ASTM A 563, Grade C, heavy-hex carbon-steel nuts; and ASTM F 436, Type 1, hardened 
carbon-steel washers; all with plain finish. 
1. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C or mechanically deposited 

zinc coating, ASTM B 695, Class 50. 

B. Threaded Rods: ASTM A 36/A 36M, ASTM A 193/A 193M, Grade B7, ASTM A 354, Grade BD, 
ASTM A 449, or A 572/A 572M, Grade 50.   
1. Nuts:  ASTM A 563 heavy-hex carbon steel. 
2. Washers:  ASTM F 436, Type 1, hardened or ASTM A 36/A 36M carbon steel. 
3. Finish:  Hot-dip zinc coating, ASTM A 153/A 153M, Class C or mechanically deposited 

zinc coating, ASTM B 695, Class 50. 

2.3 FABRICATION 

A. Structural Steel:  Fabricate and assemble in shop to greatest extent possible.  Fabricate 
according to AISC's "Code of Standard Practice for Steel Buildings and Bridges" and AISC 360. 
1. Camber structural-steel members where indicated. 
2. Fabricate beams with rolling camber up. 
3. Mark and match-mark materials for field assembly. 
4. Complete structural-steel assemblies, including welding of units, before starting shop-

priming operations. 

B. Bolt Holes:  Cut, drill, or punch standard bolt holes perpendicular to metal surfaces. 

C. Finishing:  Accurately finish ends of columns and other members transmitting bearing loads. 

D. Holes:  Provide holes required for securing other work to structural steel and for other work to 
pass through steel framing members. 
1. Cut, drill, or punch holes perpendicular to steel surfaces.  Do not thermally cut bolt holes 

or enlarge holes by burning. 
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2. Baseplate Holes:  Cut, drill, mechanically thermal cut, or punch holes perpendicular to 
steel surfaces. 

3. Weld threaded nuts to framing and other specialty items indicated to receive other work. 

2.4 SHOP CONNECTIONS 

A. Weld Connections:  Comply with AWS D1.1/D1.1M  for tolerances, appearances, welding 
procedure specifications, weld quality, and methods used in correcting welding work. 

2.5 SHOP PRIMING 

A. Shop prime steel surfaces except the following: 
1. Surfaces embedded in concrete or mortar.  Extend priming of partially embedded 

members to a depth of 2 inches. 
2. Surfaces to be field welded. 

B. Surface Preparation:  Clean surfaces to be painted.  Remove loose rust and mill scale and 
spatter, slag, or flux deposits.  Prepare surfaces according to the following specifications and 
standards: 
1. SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 

C. Priming:  Immediately after surface preparation, apply primer according to manufacturer's 
written instructions and at rate recommended by SSPC to provide a minimum dry film thickness 
of 1.5 mils.  Use priming methods that result in full coverage of joints, corners, edges, and 
exposed surfaces. 
1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 
2. Apply two coats of shop paint to surfaces that are inaccessible after assembly or 

erection.  Change color of second coat to distinguish it from first. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Verify, with steel Erector present, elevations of concrete- and masonry-bearing surfaces and 
locations of anchor rods, bearing plates, and other embedments for compliance with 
requirements. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Provide temporary shores, guys, braces, and other supports during erection to keep structural 
steel secure, plumb, and in alignment against temporary construction loads and loads equal in 
intensity to design loads.  Remove temporary supports when permanent structural steel, 
connections, and bracing are in place unless otherwise indicated. 

3.3 ERECTION 

A. Set structural steel accurately in locations and to elevations indicated and according to 
AISC 303 and AISC 360. 

B. Maintain erection tolerances of structural steel within AISC's "Code of Standard Practice for 
Steel Buildings and Bridges." 
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C. Align and adjust various members that form part of complete frame or structure before 
permanently fastening.  Before assembly, clean bearing surfaces and other surfaces that will be 
in permanent contact with members.  Perform necessary adjustments to compensate for 
discrepancies in elevations and alignment. 
1. Level and plumb individual members of structure. 
2. Make allowances for difference between temperature at time of erection and mean 

temperature when structure is completed and in service. 

D. Splice members only where indicated. 

E. Do not enlarge unfair holes in members by burning or using drift pins.  Ream holes that must be 
enlarged to admit bolts. 

3.4 FIELD CONNECTIONS 

A. High-Strength Bolts:  Install high-strength bolts according to RCSC's "Specification for Structural 
Joints Using ASTM A 325 or A 490 Bolts" for type of bolt and type of joint specified. 
1. Joint Type:  Snug tightened. 

3.5 FIELD QUALITY CONTROL 

A. Testing Agency:  TJPA will engage a qualified independent testing and inspecting agency to 
inspect field welds (visual only) and bolted connections. 

B. Welded Connections:  Field welds will be visually inspected according to AWS D1.1. 

C. Correct deficiencies in Work that test reports and inspections indicate does not comply with the 
Contract Documents. 

3.6 REPAIRS AND PROTECTION 

A. Touchup Painting:  Cleaning and touchup painting are specified in Division 09 painting Sections. 

END OF SECTION 05 12 00 
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SECTION 05 50 00 - METAL FABRICATIONS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Steel framing and supports for gates. 
2. Steel framing and supports for mechanical and electrical equipment. 
3. Steel framing and supports for applications where framing and supports are not specified 

in other Sections. 
4. Shelf angles. 
5. Metal (pipe) bollards. 
6. Galvanizing of Steel and Ferrous Metal Items. 

1.2 REFERENCES 

A. Aluminum Association (AA) 

B. American Architectural Manufacturers Association (AAMA) 
1. AAMA 611  Voluntary Specification for Anodized Architectural Aluminum 

C. American Society of Mechanical Engineers (ASME) 
1. ASME B18.2.1 Square and Hex Bolts and Screws, Inch Series 
2. ASME B 18.6.1 Wood Screws (Inch Series) 
3. ASME B 18.6.3 Machine Screws and Machine Screw Nuts 
4. ASME B 18.21.1 Lock Washers (Inch Series) 
5. ASME B 18.22.1 Plain Washers 

D. American Society for Testing and Materials (ASTM) 
1. ASTM A 27/A 27M Standard Specification for Steel Castings, Carbon, for General 

Application 
2. ASTM A 36/A 36M Standard Specification for Carbon Structural Steel. 
3. ASTM A 47/A 47M Standard Specification for Ferritic Malleable Iron Castings; 1999. 
4. ASTM A 53/A 53M Standard Specification for Pipe, Steel, Black and Hot-Dipped 

Zinc-Coated, Welded and Seamless. 
5. ASTM A 123/A 123M Standard Specification for Zinc (Hot-Dipped Galvanized) 

Coatings on Iron and Steel Products; 2002 
6. ASTM A 153/A 153M Standard Specification for Zinc Coating (Hot Dip) on iron and 

Steel Hardware; 2002. 
7. ASTM A 307 Standard Specification for Carbon Steel  Bolts and Studs, 60 000 

PSI Tensile Strength. 
8. ASTM A 325 Standard Specification for Structural Bolts, Steel, Heat Treated, 

120/105 ksi Minimum Tensile Strength 
9. ASTM A 489 Standard Specification for Carbon Steel Lifting Eyes. 
10. ASTM A 500 Standard Specification for Cold Formed Welded and Seamless 

Carbon Steel Structural Tubing in Rounds and Shapes. 
11. ASTM A 563 Standard Specification for Carbons and Alloy Steel Nuts. 
12. ASTM A 666 Standard Specification for Annealed or Cold-Worked Austenitic 

Stainless Steel Sheet, Strip, Plate, and Flat bar. 
13. ASTM A 780 Standard Practice for Repair of Damaged and Uncoated Areas 

of Hot-Dip Galvanized Coatings 
14. ASTM B 633 Standard Specification for Electrodeposited Coatings of Zinc on 

Iron and Steel 
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15. ASTM C 1107 Standard Specification for Packaged Dry, Hydraulic Cement 
Grout (Nonshrink); 2002. 

16. ASTM  E 488 Test Method for Strength of Anchyors in Concrete and Masonry 
Elements. 

17. ASTM F 593 Standard Specification for Stainless Steel Bolts, Hex Cap 
Screws, and Studs; 2002. 

18. ASTM F 594 Standard Specification for Stainless Steel Nuts. 
19. ASTM F 1554 Standard Specification for Anchor Bolts, Steel,m 36, 55, and 

105-ksi Yield Strength. 
20. ASTM F 2329 Specification for Zinc coating, Hot-Dip, Requirements for 

Application to Carbon and Allow Steel Bolts, Screws, Washers, 
Nuts and Special Threaded Fasteners. 

21. ASTM F 1941 Standard Specification for Electrodeposited Coatings on 
Threaded Fasteners (Unified Inch Screw Threads (UN/UNR)). 

E. American Welding Society (AWS): 
1. AWS D1.1/D1.1M Structural Welding Code-Steel 
2. AWS D1.2/D1.2M Structural Welding Code-Aluminum. 
3. AWS D1.6 Structural Welding Code-Stainless Steel. 

F. National Association of Architectural Metal Manufacturers (NAAMM) 

G. Society for Protective Coating (SSPC): 
1. SSPC-PA 1 Shop, Field, and Maintenance Painting of Steel 
2. SSPC-SP 3 Power Tool Cleaning 
3. SSPC-SP/NACE NO.3 Commercial Blast Cleaning 

1.3  PERFORMANCE REQUIREMENTS 

A. Thermal Movements:  Allow for thermal movements from ambient and surface temperature 
changes acting on exterior metal fabrications by preventing buckling, opening of joints, 
overstressing of components, failure of connections, and other detrimental effects. 
1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 
1. Paint products. 
2. Grout. 

B. Shop Drawings:  Show fabrication and installation details for metal fabrications. 
1. Include plans, elevations, sections, and details of metal fabrications and their connections.  

Show anchorage and accessory items. 

C. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Welding Qualifications:  Qualify procedures and personnel according to AWS D1.1/D1.1M, 
"Structural Welding Code - Steel." 

B. Welding Qualifications:  Qualify procedures and personnel according to the following: 
1. AWS D1.1/D1.1M, "Structural Welding Code - Steel." 
2. AWS D1.2/D1.2M, "Structural Welding Code - Aluminum." 
3. AWS D1.6, "Structural Welding Code - Stainless Steel." 
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1.6 PROJECT CONDITIONS 

A. Field Measurements:  Verify actual locations of walls and other construction contiguous with 
metal fabrications by field measurements before fabrication. 

1.7 COORDINATION 

A. Coordinate selection of shop primers with topcoats to be applied over them.  Comply with paint 
and coating manufacturers' written recommendations to ensure that shop primers and topcoats 
are compatible with one another. 

B. Coordinate installation of anchorages, and steel weld plates and angles for casting into 
concrete.  Furnish setting drawings, templates, and directions for installing anchorages, 
including sleeves, concrete inserts, anchor bolts, and items with integral anchors, that are to be 
embedded in concrete or masonry.  Deliver such items to Project site in time for installation. 

PART 2 - PRODUCTS 

2.1 METALS, GENERAL 
A. Metal Surfaces, General:  Provide materials with smooth, flat surfaces unless otherwise 

indicated.  For metal fabrications exposed to view in the completed Work, provide materials 
without seam marks, roller marks, rolled trade names, or blemishes. 

B. Proprietary Products:  Use of manufacturer’s proprietary product names to designate materials 
and finishes is not intended to imply that products named are required to be used to the 
exclusion of equivalent products of other manufacturers.  For substitutions, comply with General 
Conditions. 

2.2 FERROUS METALS 

A. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

B. Steel Tubing:  ASTM A 500, cold-formed steel tubing. 

C. Steel Pipe:  ASTM A 53/A 53M, standard weight (Schedule 40) unless otherwise indicated. 

D. Galvanizing and Zinc Rich Priming: 
1. Except for the items indicated in paragraph 2.2.D.6. below, all steel and ferrous metal 

items on the exterior of buildings, items exposed to the weather and moisture, gratings, 
and items specifically indicated, shall be galvanized after fabrication by the hot-dip 
process in accordance with ASTM A123.  Weight of zinc coating shall conform with the 
requirements specified under “Weight of Coating” in ASTM A123.  Provide high-quality 
galvanizing in conformance with ASTM A385. 
a. Seal-weld Over lapping Surfaces:  Remove all weld flux.  Plug vents provided in 

seal-welded overlapping surfaces to prevent entry of pickling acids.  Remove plugs 
before galvanizing. 

2. Safeguarding against steel embrittlement shall conform with the applicable requirements 
of ASTM A143. 

3. Safeguarding against warpage and distortion of steel members shall conform with the 
applicable requirements of ASTM A384. 

4. Shop galvanized metalwork necessitating field welding which in any manner removes 
orginal galvanizing shall be restored by field galvanizing repair in accordance with ASTM 
A780. 

5. Bolts and screws for attachment of galvanized items shall be galvanized in accordance 
with ASTM A153. 
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6. Sheet metal at canopies, trash enclosures, and baggage enclosures shall be primed with 
zinc rich primer. 

2.3 FASTENERS 

A. General:  Unless otherwise indicated, provide Type 304 stainless-steel fasteners for exterior 
use and zinc-plated fasteners with coating complying with ASTM B 633 or ASTM F 1941, 
Class Fe/Zn 5, at exterior walls.  Select fasteners for type, grade, and class required. 

B. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 307, Grade A ; with hex nuts, 
ASTM A 563; and, where indicated, flat washers. 

C. Steel Bolts and Nuts:  Regular hexagon-head bolts, ASTM A 325, Type 3 ; with hex nuts, 
ASTM A 563, Grade C3 ; and, where indicated, flat washers. 

D. Stainless-Steel Bolts and Nuts:  Regular hexagon-head annealed stainless-steel bolts, 
ASTM F 593 ; with hex nuts, ASTM F 594 ; and, where indicated, flat washers; Alloy Group 1. 

E. Anchor Bolts:  ASTM F 1554, Grade 36, of dimensions indicated; with nuts, ASTM A 563; and, 
where indicated, flat washers. 
1. Hot-dip galvanize or provide mechanically deposited, zinc coating where item being 

fastened is indicated to be galvanized. 

F. Eyebolts:  ASTM A 489. 

G. Machine Screws:  ASME B18.6.3 . 

H. Lag Screws:  ASME B18.2.1 . 

I. Wood Screws:  Flat head, ASME B18.6.1. 

J. Plain Washers:  Round, ASME B18.22.1 . 

K. Lock Washers:  Helical, spring type, ASME B18.21.1 . 

L. Anchors, General:  Anchors capable of sustaining, without failure, a load equal to six times the 
load imposed when installed in unit masonry and four times the load imposed when installed in 
concrete, as determined by testing according to ASTM E 488, conducted by a qualified 
independent testing agency. 

M. Cast-in-Place Anchors in Concrete:  Either threaded type or wedge type unless otherwise 
indicated; galvanized ferrous castings, either ASTM A 47/A 47M malleable iron or 
ASTM A 27/A 27M cast steel.  Provide bolts, washers, and shims as needed, all hot-dip 
galvanized per ASTM F 2329. 

N. Post-Installed Anchors:  Torque-controlled expansion anchors. 
1. Material for Interior Locations:  Carbon-steel components zinc plated to comply with 

ASTM B 633 or ASTM F 1941 , Class Fe/Zn 5, unless otherwise indicated. 
2. Material for Exterior Locations and Where Stainless Steel is Indicated:  Alloy Group 1 

stainless-steel bolts, ASTM F 593 , and nuts, ASTM F 594 . 

2.4 MISCELLANEOUS MATERIALS 

A. Shop Primers:  Provide primers that comply with Division 09 painting Sections.  
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B. Epoxy Zinc-Rich Primer:  Complying with MPI#20 and compatible with topcoat. 

C. Galvanizing Repair Paint:  High-zinc-dust-content paint complying with SSPC-Paint 20 and 
compatible with paints specified to be used over it. 

D. Nonshrink, Nonmetallic Grout:  Factory-packaged, nonstaining, noncorrosive, nongaseous grout 
complying with ASTM C 1107.  Provide grout specifically recommended by manufacturer for 
interior and exterior applications. 

2.5 FABRICATION, GENERAL 

A. Shop Assembly:  Preassemble items in the shop to greatest extent possible.  Disassemble units 
only as necessary for shipping and handling limitations.  Use connections that maintain 
structural value of joined pieces.  Clearly mark units for reassembly and coordinated installation. 

B. Cut, drill, and punch metals cleanly and accurately.  Remove burrs and ease edges to a radius 
of approximately 1/32 inch unless otherwise indicated.  Remove sharp or rough areas on 
exposed surfaces. 

C. Form bent-metal corners to smallest radius possible without causing grain separation or 
otherwise impairing work. 

D. Form exposed work with accurate angles and surfaces and straight edges. 

E. Weld corners and seams continuously to comply with the following: 
1. Use materials and methods that minimize distortion and develop strength and corrosion 

resistance of base metals. 
2. Obtain fusion without undercut or overlap. 
3. Remove welding flux immediately. 
4. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

F. Form exposed connections with hairline joints, flush and smooth, using concealed fasteners or 
welds where possible.  Where exposed fasteners are required, use Phillips flat-head 
(countersunk) fasteners unless otherwise indicated.  Locate joints where least conspicuous. 

G. Fabricate seams and other connections that will be exposed to weather in a manner to exclude 
water.  Provide weep holes where water may accumulate. 

H. Cut, reinforce, drill, and tap metal fabrications as indicated to receive finish hardware, screws, 
and similar items. 

I. Provide for anchorage of type indicated; coordinate with supporting structure.  Space anchoring 
devices to secure metal fabrications rigidly in place and to support indicated loads. 
1. Where units are indicated to be cast into concrete or built into masonry, equip with 

integrally welded steel strap anchors, 1/8 by 1-1/2 inches , with a minimum 6-inch 
embedment and 2-inch hook, not less than 8 inches from ends and corners of units and 
24 inches o.c., unless otherwise indicated. 

2.6 MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Provide steel framing and supports not specified in other Sections as needed to 
complete the Work. 
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B. Fabricate units from steel shapes, plates, and bars of welded construction unless otherwise 
indicated.  Fabricate to sizes, shapes, and profiles indicated and as necessary to receive 
adjacent construction. 
1. Furnish inserts for units installed after concrete is placed. 

2.7 METAL (PIPE) BOLLARDS 

A. Fabricate metal (pipe) bollards from galvanized Schedule 40 steel pipe.  See Drawings for cap. 

2.8 FINISHES, GENERAL 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish metal fabrications after assembly. 

C. Finish exposed surfaces to remove tool and die marks and stretch lines, and to blend into 
surrounding surface. 

2.9 STEEL AND IRON FINISHES 

A. Galvanizing:  Hot-dip galvanize items as indicated to comply with ASTM A 153/A 153M for steel 
and iron hardware and with ASTM A 123/A 123M for other steel and iron products. 
1. Do not quench or apply post galvanizing treatments that might interfere with paint 

adhesion. 

B. Shop prime iron and steel items not indicated to be galvanized unless they are to be embedded 
in concrete, sprayed-on fireproofing, or masonry, or unless otherwise indicated. 
1. Shop prime with  primers specified in Division 09 painting Sections unless zinc-rich primer 

is indicated. 

C. Preparation for Shop Priming:  Prepare surfaces to comply with requirements indicated below: 
1. Items Indicated to Receive Primers Specified in Division 09 Section "High-Performance 

Coatings":  SSPC-SP 6/NACE No. 3, "Commercial Blast Cleaning." 
2. Other Items:  SSPC-SP 3, "Power Tool Cleaning." 

D. Shop Priming:  Apply shop primer to comply with SSPC-PA 1, "Paint Application Specification 
No. 1:  Shop, Field, and Maintenance Painting of Steel," for shop painting. 
1. Stripe paint corners, crevices, bolts, welds, and sharp edges. 

2.10 ALUMINUM FINISHES 

A. Finish designations prefixed by AA comply with the system established by the Aluminum 
Association for designating aluminum finishes. 

B. Class I, Clear Anodic Finish:  AA M12C22A41 (Mechanical Finish:  nonspecular as fabricated;  
Chemical Finish:  etched, medium matte;  Anodic Coating:  Architectural Class I, clear coating 
0.018 mm or thicker comply with AAMA 611. 

PART 3 - EXECUTION 

3.1 INSTALLATION, GENERAL 

A. Cutting, Fitting, and Placement:  Perform cutting, drilling, and fitting required for installing metal 
fabrications.  Set metal fabrications accurately in location, alignment, and elevation; with edges 
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and surfaces level, plumb, true, and free of rack; and measured from established lines and 
levels. 

B. Fit exposed connections accurately together to form hairline joints.  Weld connections that are 
not to be left as exposed joints but cannot be shop welded because of shipping size limitations.  
Do not weld, cut, or abrade surfaces of exterior units that have been hot-dip galvanized after 
fabrication and are for bolted or screwed field connections. 

C. Fastening to In-Place Construction:  Provide anchorage devices and fasteners where metal 
fabrications are required to be fastened to in-place construction.  Provide threaded fasteners for 
use with concrete and masonry inserts, toggle bolts, through bolts, lag screws, wood screws, 
and other connectors. 

D. Provide temporary bracing or anchors in formwork for items that are to be built into concrete, 
masonry, or similar construction. 

E. Corrosion Protection:  Coat concealed surfaces of aluminum that will come into contact with 
grout, concrete, masonry, wood, or dissimilar metals with the following: 
1. Cast Aluminum:  Heavy coat of bituminous paint. 
2. Extruded Aluminum:  Two coats of clear lacquer. 

3.2 INSTALLING MISCELLANEOUS FRAMING AND SUPPORTS 

A. General:  Install framing and supports to comply with requirements of items being supported, 
including manufacturers' written instructions and requirements indicated on Shop Drawings. 

B. Anchor supports for operable partitions securely to and rigidly brace from building structure. 

3.3 INSTALLING METAL BOLLARDS 

A. Fill metal-capped bollards solidly with concrete and allow concrete to cure seven days before 
installing. 

B. Anchor bollards in place with concrete footings.  Place concrete and vibrate or tamp for 
consolidation.  Support and brace bollards in position until concrete has cured. 

3.4 ADJUSTING AND CLEANING 

A. Touchup Painting:  Immediately after erection, clean field welds, bolted connections, and 
abraded areas.  Paint uncoated and abraded areas with the same material as used for shop 
painting to comply with SSPC-PA 1 for touching up shop-painted surfaces. 
1. Apply by brush or spray to provide a minimum 2.0-mil dry film thickness. 

B. Touchup Painting:  Cleaning and touchup painting of field welds, bolted connections, and 
abraded areas of shop paint are specified in Division 09 painting Sections. 

C. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair 
galvanizing to comply with ASTM A 780. 

END OF SECTION 05 50 00 
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SECTION 07 92 00 - JOINT SEALANTS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Urethane joint sealants. 

1.2 SUBMITTALS 

A. Product Data:  For each joint-sealant product indicated. 

B. Joint-Sealant Schedule:  Include the following information: 
1. Joint-sealant application, joint location, and designation. 
2. Joint-sealant manufacturer and product name. 
3. Joint-sealant formulation. 
4. Joint-sealant color. 

C. Product Test Reports:  Based on evaluation of comprehensive tests performed by a qualified testing 
agency, indicating that sealants comply with requirements. 

D. Field-Adhesion Test Reports:  For each sealant application tested. 

E. Warranties:  Sample of special warranties. 

1.3 QUALITY ASSURANCE 

A. Installer Qualifications:  Manufacturer's authorized representative who is trained and approved for 
installation of units required for this Project. 

B. Source Limitations:  Obtain each kind of joint sealant from single source from single manufacturer. 

1.4 PROJECT CONDITIONS 

A. Do not proceed with installation of joint sealants under the following conditions: 
1. When ambient and substrate temperature conditions are outside limits permitted by joint-sealant 

manufacturer or are below 40 deg F. 
2. When joint substrates are wet. 
3. Where joint widths are less than those allowed by joint-sealant manufacturer for applications 

indicated. 
4. Where contaminants capable of interfering with adhesion have not yet been removed from joint 

substrates. 

PART 2 - PRODUCTS 

2.1 MATERIALS, GENERAL 

A. Compatibility:  Provide joint sealants, backings, and other related materials that are compatible with one 
another and with joint substrates under conditions of service and application, as demonstrated by joint-
sealant manufacturer, based on testing and field experience. 
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B. Liquid-Applied Joint Sealants:  Comply with ASTM C 920 and other requirements indicated for each 
liquid-applied joint sealant specified, including those referencing ASTM C 920 classifications for type, 
grade, class, and uses related to exposure and joint substrates. 
1. Suitability for Immersion in Liquids.  Where sealants are indicated for Use I for joints that will be 

continuously immersed in liquids, provide products that have undergone testing according to 
ASTM C 1247.  Liquid used for testing sealants is deionized water, unless otherwise indicated. 

C. Stain-Test-Response Characteristics:  Where sealants are specified to be nonstaining to porous substrates, 
provide products that have undergone testing according to ASTM C 1248 and have not stained porous 
joint substrates indicated for Project. 

D. Colors of Exposed Joint Sealants:  As selected by Architect from manufacturer's full range. 

2.2 URETHANE JOINT SEALANTS 

A. Multicomponent, Nonsag, Traffic-Grade, Urethane Joint Sealant:  ASTM C 920, Type M, Grade NS, 
Class 50, for Use T. 
1. Products:  Subject to compliance with requirements, available products that may be incorporated 

into the Work include, but are not limited to, the following: 
a. Polymeric Systems, Inc.; PSI-270. 
b. Tremco Incorporated; Dymeric 240 FC. 

2.3 JOINT SEALANT BACKING 

A. General:  Provide sealant backings of material that are nonstaining; are compatible with joint substrates, 
sealants, primers, and other joint fillers; and are approved for applications indicated by sealant 
manufacturer based on field experience and laboratory testing. 

B. Cylindrical Sealant Backings:  ASTM C 1330, Type C (closed-cell material with a surface skin) Type O 
(open-cell material) Type B (bicellular material with a surface skin) or any of the preceding types, as 
approved in writing by joint-sealant manufacturer for joint application indicated, and of size and density 
to control sealant depth and otherwise contribute to producing optimum sealant performance. 

2.4 MISCELLANEOUS MATERIALS 

A. Primer:  Material recommended by joint-sealant manufacturer where required for adhesion of sealant to 
joint substrates indicated, as determined from preconstruction joint-sealant-substrate tests and field tests. 

B. Cleaners for Nonporous Surfaces:  Chemical cleaners acceptable to manufacturers of sealants and sealant 
backing materials, free of oily residues or other substances capable of staining or harming joint substrates 
and adjacent nonporous surfaces in any way, and formulated to promote optimum adhesion of sealants to 
joint substrates. 

C. Masking Tape:  Nonstaining, nonabsorbent material compatible with joint sealants and surfaces adjacent 
to joints. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine joints indicated to receive joint sealants, with Installer present, for compliance with 
requirements for joint configuration, installation tolerances, and other conditions affecting joint-sealant 
performance. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 

A. Surface Cleaning of Joints:  Clean out joints immediately before installing joint sealants to comply with 
joint-sealant manufacturer's written instructions and the following requirements: 
1. Remove all foreign material from joint substrates that could interfere with adhesion of joint 

sealant, including dust, paints (except for permanent, protective coatings tested and approved for 
sealant adhesion and compatibility by sealant manufacturer), old joint sealants, oil, grease, 
waterproofing, water repellents, water, surface dirt, and frost. 

2. Clean porous joint substrate surfaces by brushing, grinding, mechanical abrading, or a 
combination of these methods to produce a clean, sound substrate capable of developing optimum 
bond with joint sealants.  Remove loose particles remaining after cleaning operations above by 
vacuuming or blowing out joints with oil-free compressed air.  Porous joint substrates include the 
following: 
a. Concrete. 

3. Remove laitance and form-release agents from concrete. 
4. Clean nonporous joint substrate surfaces with chemical cleaners or other means that do not stain, 

harm substrates, or leave residues capable of interfering with adhesion of joint sealants.  
Nonporous joint substrates include the following: 
a. Metal. 

B. Joint Priming:  Prime joint substrates where recommended by joint-sealant manufacturer or as indicated 
by preconstruction joint-sealant-substrate tests or prior experience.  Apply primer to comply with joint-
sealant manufacturer's written instructions.  Confine primers to areas of joint-sealant bond; do not allow 
spillage or migration onto adjoining surfaces. 

C. Masking Tape:  Use masking tape where required to prevent contact of sealant or primer with adjoining 
surfaces that otherwise would be permanently stained or damaged by such contact or by cleaning methods 
required to remove sealant smears.  Remove tape immediately after tooling without disturbing joint seal. 

3.3 INSTALLATION OF JOINT SEALANTS 

A. General:  Comply with joint-sealant manufacturer's written installation instructions for products and 
applications indicated, unless more stringent requirements apply. 

B. Sealant Installation Standard:  Comply with recommendations in ASTM C 1193 for use of joint sealants 
as applicable to materials, applications, and conditions indicated. 

C. Install sealant backings of kind indicated to support sealants during application and at position required to 
produce cross-sectional shapes and depths of installed sealants relative to joint widths that allow optimum 
sealant movement capability. 
1. Do not leave gaps between ends of sealant backings. 
2. Do not stretch, twist, puncture, or tear sealant backings. 
3. Remove absorbent sealant backings that have become wet before sealant application and replace 

them with dry materials. 

D. Install bond-breaker tape behind sealants where sealant backings are not used between sealants and backs 
of joints. 

E. Install sealants using proven techniques that comply with the following and at the same time backings are 
installed: 
1. Place sealants so they directly contact and fully wet joint substrates. 
2. Completely fill recesses in each joint configuration. 
3. Produce uniform, cross-sectional shapes and depths relative to joint widths that allow optimum 

sealant movement capability. 
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F. Tooling of Nonsag Sealants:  Immediately after sealant application and before skinning or curing begins, 
tool sealants according to requirements specified in subparagraphs below to form smooth, uniform beads 
of configuration indicated; to eliminate air pockets; and to ensure contact and adhesion of sealant with 
sides of joint. 
1. Remove excess sealant from surfaces adjacent to joints. 
2. Use tooling agents that are approved in writing by sealant manufacturer and that do not discolor 

sealants or adjacent surfaces. 
3. Provide concave joint profile per Figure 8A in ASTM C 1193, unless otherwise indicated. 
4. Provide flush joint profile where indicated per Figure 8B in ASTM C 1193. 
5. Provide recessed joint configuration of recess depth and at locations indicated per Figure 8C in 

ASTM C 1193. 
a. Use masking tape to protect surfaces adjacent to recessed tooled joints. 

3.4 FIELD QUALITY CONTROL 

A. Field-Adhesion Testing:  Field test joint-sealant adhesion to joint substrates. 
1. Test Method:  Test joint sealants according to Method A, Field-Applied Sealant Joint Hand Pull 

Tab, in Appendix X1 in ASTM C 1193 or Method A, Tail Procedure, in ASTM C 1521. 
a. For joints with dissimilar substrates, verify adhesion to each substrate separately; extend 

cut along one side, verifying adhesion to opposite side.  Repeat procedure for opposite side. 
2. Inspect tested joints and report on the following: 

a. Whether sealants filled joint cavities and are free of voids. 
b. Whether sealant dimensions and configurations comply with specified requirements. 
c. Whether sealants in joints connected to pulled-out portion failed to adhere to joint 

substrates or tore cohesively.  Include data on pull distance used to test each kind of 
product and joint substrate.  Compare these results to determine if adhesion passes sealant 
manufacturer's field-adhesion hand-pull test criteria. 

3. Record test results in a field-adhesion-test log.  Include dates when sealants were installed, names 
of persons who installed sealants, test dates, test locations, whether joints were primed, adhesion 
results and percent elongations, sealant fill, sealant configuration, and sealant dimensions. 

4. Repair sealants pulled from test area by applying new sealants following same procedures used 
originally to seal joints.  Ensure that original sealant surfaces are clean and that new sealant 
contacts original sealant. 

B. Evaluation of Field-Adhesion Test Results:  Sealants not evidencing adhesive failure from testing or 
noncompliance with other indicated requirements will be considered satisfactory.  Remove sealants that 
fail to adhere to joint substrates during testing or to comply with other requirements.  Retest failed 
applications until test results prove sealants comply with indicated requirements. 

3.5 CLEANING 

A. Clean off excess sealant or sealant smears adjacent to joints as the Work progresses by methods and with 
cleaning materials approved in writing by manufacturers of joint sealants and of products in which joints 
occur. 

3.6 PROTECTION 

A. Protect joint sealants during and after curing period from contact with contaminating substances and from 
damage resulting from construction operations or other causes so sealants are without deterioration or 
damage at time of Substantial Completion.  If, despite such protection, damage or deterioration occurs, 
cut out and remove damaged or deteriorated joint sealants immediately so installations with repaired 
areas are indistinguishable from original work. 

3.7 JOINT-SEALANT SCHEDULE 
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A. Joint-Sealant Application:  Exterior joints in horizontal traffic surfaces. 
1. Joint Locations: 

a. Isolation and contraction joints in cast-in-place concrete slabs. 
b. Joints between different materials listed above. 

2. Urethane Joint Sealant:  Multicomponent, nonsag, traffic grade, Class 50. 
3. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 

B. Joint-Sealant Application:  Exterior joints in vertical surfaces and horizontal nontraffic surfaces. 
1. Joint Locations: 

a. Joints between different materials listed above. 
b. Perimeter joints between materials listed above and frames of doors. 
c. As indicated in electrical specifications. 
d. As indicated on the drawing sheets. 

2. Joint-Sealant Color:  As selected by Architect from manufacturer's full range of colors. 
3. Urethane Joint Sealant:  Multicomponent, nonsag, Class 50. 
 

END OF SECTION 07 92 00 
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SECTION 08 34 63 - SECURITY DOORS AND FRAMES

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Swinging security doors for pedestrian gates. 
2. Security frames for pedestrian gates. 

1.2 DEFINITIONS 

A. Minimum-Thickness Steel:  Indicated as the specified minimum thicknesses for base metal without 
coatings, according to HMMA 803. 

B. Nominal Surface of Floor Covering:  Top surface of floor; for resilient tile and carpet, nominal surface of 
floor covering is defined as top of concrete slab. 

1.3 PERFORMANCE REQUIREMENTS 

A. Security Doors and Frame Assemblies:  Provide security doors and frames that comply with the 
following, based on testing manufacturer's standard units in assemblies similar to those indicated for this 
Project: 
1. Security Grade:  Comply with Grade 4, according to ASTM F 1450. 
2. Tool-Attack Resistance:  Comply with small-tool-attack-resistance rating when tested according to 

UL 437 and UL 1034. 

1.4 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material descriptions, 
core descriptions, label compliance, and finishes for each type of security doors and frames specified. 

B. Shop Drawings:  In addition to requirements below, provide a schedule using same reference numbers for 
details and openings as those on Drawings: 
1. Elevations of each door design. 
2. Direction of swing. 
3. Secure and non-secure sides. 
4. Details of doors, including vertical and horizontal edge details, and metal thicknesses. 
5. Details of frames, including dimensioned profiles, and metal thicknesses. 
6. Locations of reinforcement and preparations for hardware. 
7. Details of each different opening condition. 
8. Details of anchorages, joints, field splices, and connections. 
9. Details of conduit, junction boxes, and preparations for electrified door hardware. 

C. Coordination Drawings:  Drawings of each security door and frame, drawn to scale, on which 
connections and interface with electrified control systems are shown. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the following: 
1. Ceco Door Products; an ASSA ABLOY Group Company. 
2. Metal Products, Inc. 
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3. Trussbilt; an ASSA ABLOY Group Company. 

2.2 MATERIALS 

A. Hot-Rolled Steel Sheet:  ASTM A 1011/A 1011M, CS (Commercial Steel), Type B; free of scale, pitting, 
or surface defects; pickled and oiled. 

B. Metallic-Coated Steel Sheet:  ASTM A 653/A 653M, CS (Commercial Steel), Type B; with G60 zinc 
(galvanized) or A60 zinc-iron-alloy (galvannealed) coating designation. 

C. Steel Plates, Shapes, and Bars:  ASTM A 36/A 36M. 

D. Concealed Bolts:  ASTM A 307, Grade A unless otherwise indicated. 

E. Masonry Anchors:  Fabricated from same steel sheet as door face. 

F. Welding Rods and Bare Electrodes:  Select according to AWS specifications for metal alloy welded. 

G. Grout:  Comply with ASTM C 476, with a slump of not more than 4 inches as measured according to 
ASTM C 143/C 143M. 

H. Insulation:  Slag-wool-fiber/rock-wool-fiber or glass-fiber blanket insulation.  ASTM C 665, Type I 
(unfaced); with maximum flame-spread and smoke-developed indexes of 25 and 50, respectively; passing 
ASTM E 136 for combustion characteristics.  Minimum 1.5-lb/cu. ft. density. 

I. Bituminous Coating:  Cold-applied asphalt mastic, SSPC-Paint 12, compounded for 15-mil dry film 
thickness per coat.  Provide inert-type noncorrosive compound free of asbestos fibers, sulfur components, 
and other deleterious impurities. 

J. Wire mesh for opening: ½” x ½”  x 16 Gage stainless steel welded wire mesh. 

K. 1.25” x 1.25” angle stops- fixed on secure side and removable on non-secure side. 

2.3 SECURITY DOORS 

A. General:  Provide flush-design security doors of seamless hollow construction, 2 inches thick unless 
otherwise indicated.  Construct security doors with smooth, flush surfaces without visible joints or seams 
on exposed faces or stile edges. 
1. For single-acting swinging security doors, bevel both vertical edges 1/8 inch in 2 inches. 

B. Core Construction:  Provide the following core construction of same material as security door face sheets, 
welded to both security door faces: 
1. Truss-Stiffened Core:  0.013-inch- thick, steel, truncated triangular stiffeners extending between 

face sheets and for full height and width of door; with stiffeners welded to face sheets not more 
than 3 inches o.c. vertically and 2-3/4 inches horizontally.  Fill spaces between stiffeners with 
insulation. 

C. Vertical Edge Channels:  0.123-inch- thick, continuous channel of same material as security door face 
sheets, extending full-door height at each vertical edge; welded to top and bottom channels to create a 
fully welded perimeter channel.  Noncontiguous channel is permitted to accommodate lock-edge 
hardware only if lock reinforcement is welded to and made integral with channel. 

D. Top and Bottom Channels:  0.123-inch- thick metal channel of same material as security door face sheets, 
spot welded, not more than 4 inches o.c., to face sheets. 
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1. Reinforce top edge of security door with 0.053-inch- thick closing channel, inverted and nesting in 
top channel; welded so channel web is flush with top door edges. 

E. Hardware Reinforcement:  Fabricate reinforcing plates from same material as security door face sheets to 
comply with the following minimum thicknesses: 
1. Full-Mortise Hinges and Pivots:  0.187 inch thick. 
2. Strike Reinforcements:  0.187 inch thick. 
3. Lock Fronts, Concealed Holders, and Surface-Mounted Closers:  0.093 inch thick. 
4. All Other Surface-Mounted Hardware:  0.093 inch thick. 
5. Lock Pockets:  0.123 inch thick at non-inmate side, welded to face sheet. 

F. Hardware Enclosures:  Provide enclosures and junction boxes for electrically operated security door 
hardware of same material as security door face sheets, interconnected with UL-approved, 1/2-inch- 
diameter conduit and connectors. 
1. Where indicated for installation of wiring, provide access plates to junction boxes, fabricated from 

same material and thickness as face sheet and fastened with at least 4 security fasteners spaced not 
more than 6 inches o.c. 

G. Exterior Security Door Face Sheets:  Fabricated from metallic-coated steel sheets. 
1. Security Grade 4:  0.067-inch- minimum-thickness steel. 

2.4 SECURITY FRAMES 

A. General:  Provide fully welded security frames with integral stops, of seamless construction without 
visible joints or seams.  Fabricate security frames with contact edges closed tight and corners mitered, 
reinforced, and continuously welded full depth and width of security frame. 

B. Provide two temporary steel spreaders spot welded to bottom of jambs to act as bracing during shipping 
and storage.  Remove prior to installation. 

C. Stop Height:  Provide minimum stop height of 0.750 inch for security door openings and minimum stop 
height of 1-1/4 inches in security glazing or security panel openings unless otherwise indicated. 

D. Exterior Security Frames:  Fabricated from metallic-coated steel sheets. 
1. Security Grade 4:  0.067-inch- minimum-thickness steel. 

E. Hardware Reinforcement:  Fabricate reinforcing plates from same material as security frame to comply 
with the following minimum thicknesses: 
1. Hinges and Pivots:  0.187 inch thick by 1-1/2 inches wide by 10 inches long. 
2. Strikes and Closers:  0.187 inch thick. 
3. Lock Pockets:  0.123 inch thick at non-inmate side, welded to face sheet.  Provide 0.123-inch- 

thick, lock protection plate for attachment to lock pocket with security fasteners. 

F. Hardware Enclosures:  Provide enclosures and junction boxes for electrically operated security door 
hardware, interconnected with UL-approved, 1/2-inch- diameter conduit and connectors. 
1. Where indicated for installation of wiring, provide access plates to junction boxes, fabricated from 

same material and thickness as face sheet and fastened with at least 4 security fasteners spaced not 
more than 6 inches o.c. 

G. Jamb Anchoring:  Weld jamb of security frames near hinges and directly opposite on strike jamb and as 
required to secure security frames to adjacent construction. 

H. Rubber Door Silencers:  Except on weather-stripped security doors, drill stops in strike jambs to receive 
three silencers on single-security-door frames and drill head jamb stop to receive two silencers on double-
security-door frames.  Keep holes clear during construction. 
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2.5 MOLDINGS AND STOPS 

A. Coordinate rabbet width between fixed and removable stops with wire mesh and type of installation 
indicated. 

2.6 SECURITY FASTENERS 

A. Stainless steel Security Fasteners:  Operable only by tools produced for use on specific type of fastener by 
fastener manufacturer or other licensed fabricator. Security fasteners shall be approved by AC Transit 
representative from three options as submitted by contractor. 

2.7 FABRICATION 

A. Fabricate security doors and frames rigid, neat in appearance, and free of defects, warp, or buckle.  
Accurately form metal to required sizes and profiles, with minimum radius for thickness of metal.  Weld 
exposed joints continuously; grind, fill, dress, and make smooth, flush, and invisible.  Where practical, fit 
and assemble units in manufacturer's plant.  To ensure proper assembly at Project site, clearly identify 
work that cannot be permanently factory assembled before shipment. 

B. Tolerances:  Fabricate security doors and frames to comply with manufacturing tolerances indicated in 
HMMA 863. 

C. Fabricate multiple-opening security frames with mullions that have closed tubular shapes and with no 
visible seams or joints. 

D. Exterior Security Doors:  Provide weep-hole openings in bottom of security doors to permit entrapped 
moisture to escape.  Seal joints in top edges of security doors against water penetration. 

E. Hardware Preparation:  Factory prepare security doors and frames to receive mortised hardware, 
including cutouts, reinforcement, mortising, drilling, and tapping, according to final door hardware 
schedule and templates provided by security door hardware supplier. 
1. Reinforce security doors and frames to receive surface-mounted door hardware.  Drilling and 

tapping may be done at Project site. 
2. Locate door hardware as indicated or, if not indicated, according to HMMA 831. 

F. Factory cut openings in security doors. 

G. Weld components to comply with referenced AWS standard.  Weld before finishing components to 
greatest extent possible.  Remove weld spatter and welding oxides from exposed surfaces by descaling or 
grinding. 

2.8 GENERAL FINISH REQUIREMENTS 

A. Comply with NAAMM's "Metal Finishes Manual for Architectural and Metal Products" for 
recommendations for applying and designating finishes. 

B. Finish security doors and frames after assembly. 

C. Finish: Refer to Section 09 91 13 EXTERIOR PAINTING 

PART 3 - EXECUTION 

3.1 EXAMINATION 
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A. Examine substrates, areas, and conditions, with Installer present, for compliance with requirements for 
installation tolerances and other conditions affecting performance of security doors and frames. 

B. For the record, prepare written report, endorsed by Installer, listing conditions detrimental to performance 
of security doors and frames. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Remove welded-in shipping spreaders installed at factory. 

B. Prior to installation and with shipping spreaders removed, adjust security frames for squareness, 
alignment, twist, and plumbness to the following tolerances: 
1. Squareness:  Plus or minus 1/16 inch, measured at door rabbet on a line 90 degrees from jamb and 

perpendicular to frame head. 
2. Alignment:  Plus or minus 1/16 inch, measured at jambs on a horizontal line parallel to plane of 

face. 
3. Twist:  Plus or minus 1/16 inch, measured at opposite face corners of jambs on parallel lines, and 

perpendicular to plane of door rabbet. 
4. Plumbness:  Plus or minus 1/16 inch, measured at jambs on a perpendicular line from head to 

floor. 

3.3 INSTALLATION 

A. General:  Install security doors and frames plumb, rigid, properly aligned, and securely fastened in place, 
complying with Drawings, schedules, and manufacturer's written recommendations. 

B. Anchorage:  Set security frame anchorage devices according to details on Shop Drawings and per 
anchorage device manufacturer's written instructions. 

C. Continuously weld and finish smooth joints between faces of abutted, multiple-opening, security frame 
members. 
1. Field Welding:  Comply with the following requirements: 

a. Use materials and methods that minimize distortion and develop strength and corrosion 
resistance of base metals. 

b. Obtain fusion without undercut or overlap. 
c. Remove welding flux immediately. 
d. At exposed connections, finish exposed welds and surfaces smooth and blended so no 

roughness shows after finishing and contour of welded surface matches that of adjacent 
surface. 

D. Apply bituminous coating to backs of frames. 
1. Placing Security Frames:  Install security frames of sizes and profiles indicated.  Set security 

frames accurately in position; plumbed, aligned, and braced securely until permanent anchorage is 
set.   

2. Install security frames with removable stops located on secure side of opening. 

E. Swinging Security Doors:  Fit non-fire-rated security doors accurately in their frames, with the following 
clearances: 
1. Between Doors and Frames at Jambs and Head:  1/8 inch. 
2. At Door Sills without Threshold:  3/4 inch. 

F. Installation Tolerances:  Comply with installation tolerances indicated in HMMA 863. 
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3.4 ADJUSTING AND CLEANING 

A. Final Adjustments:  Check and readjust operating hardware items immediately before final inspection.  
Leave work in complete and proper operating condition.  Remove and replace defective work, including 
security doors and frames that are warped, bowed, or otherwise unacceptable. 

B. Clean grout and other bonding material off security doors and frames immediately after installation. 

C. Prime-Coat Touchup:  Immediately after erection, sand smooth rusted or damaged areas of prime coat 
and apply touchup of compatible air-drying primer. 
1. After finishing smooth field welds, apply air-drying primer. 

D. Galvanized Surfaces:  Clean field welds, bolted connections, and abraded areas and repair galvanizing to 
comply with ASTM A 780. 

END OF SECTION 08 34 63 
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SECTION 08 41 10 – ALUMINUM ENTRANCES AND STOREFRONTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Aluminum doors AT SITE CMF ONLY, SEE SECURITY SHEETS VOLUME I.   
2. Weatherstripping. 
3. Glass and glazing for aluminum doors as specified in Section 08 80 00 – Glazing. 
4. Clips, anchoring devices, and fasteners to secure materials provided in this section to structure and 

to one another . 
5. Sealant and related accessories, including primer and caulking back-up, on both sides of aluminum 

door frames where frames meet dissimilar materials. 
6. Door hardware for aluminum storefront doors as specified in Section 08 71 00 – Door Hardware. 

1.2 REFERENCE STANDARD 

A. Aluminum Association (AA): 
1. DAF-45 Designation System for Aluminum Finishes. 

B. American Architectural Manufacturers Association (AAMA): 
1. 605.2  Voluntary Specification for High Performance Organic Coatings on Architectural   

  Extrusions and Panels. 
2. 607.1  Specifications and Inspection Methods for Clear Anodic Finishes for Architectural   

  Aluminum. 
3. AAMA 611 Voluntary Standards for Anodized Architectural Aluminum 
4. 701.2  Specifications for Pile Weatherstripping. 
5. Manual #10 Care and Handling of Architectural Aluminum From Shop to Site. 
6. SFM-1 Aluminum Storefront and Entrance Manual. 

C. American National Standards Institute (ANSI): 
1. ANSI A117.1  Safety Standards for the Handicapped. 

D. American Society for Testing and Materials (ASTM): 
1. ASTM A36   Structural Steel. 
2. ASTM A123  Zinc (Hot-Dip Galvanized) Coatings on Iron and Steel Products. 
3. ASTM B209  Aluminum and Aluminum - Alloy Sheet and Plate. 
4. ASTM B221  Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes, and Tubes. 
5. ASTM B308  Aluminum-Alloy 6061-T6 Standard Structural Shapes, Rolled or Extruded. 
6. ASTM C509  Cellular Elastomeric Preformed Gasket and Sealing Material. 
7. ASTM C864  Dense Elastomeric Compression Seal Gaskets, Setting Blocks and Spacers. 
8. ASTM E6  Standard Terminology Relating to Methods of Mechanical Testing 
9. ASTM E283   Test Method for Rate of Air Leakage Through Exterior Windows, Curtain Walls 

    and Doors. 
10. ASTM E311  Practices For Sampling And Sample Preparation Techniques in Spectrochemical 

    Analysis 
11. ASTM E330   Test Method for Structural Performance of Exterior Windows, Curtain Walls  

    and Doors by Uniform Static Air Pressure Difference. 
12. ASTM E331   Test Method for Water Penetration of Exterior Windows, curtain Walls and   

    Doors by Uniform Static Air Pressure Difference. 

E. National Fire Protection Association (NFPA) 
1. NFPA 101  Life Safety Code 

AC Transit 
Oakland 

 Section 08 41 10- page 1 of 7 

 



Security Upgrade Contract # 2009-1117
 

F. Federal Specifications (FS): 
1. TT-P-641G(1)  Primer Coating, Zinc Dust-Zinc Oxide (For Galvanized Surfaces). 
2. TT-P-645A   Primer, Paint, Zinc Chromate, Alkyd Type. 

1.3 SYSTEM DESCRIPTION  

A. Performance Requirements for Aluminum Entrance System. 
1. Structural Performance:  

a. Wind Load Requirements: Conform to local code requirements.  
b. Deflection: Maximum deflection of 1/175 of the span.  
c. Stress: Allowable stress with a safety factor of 1.65.  
d. Reinforcing: Provide necessary concealed reinforcing to meet wind load requirements for 

geographic area in which this work is located 
2.  Water Resistance of Framing System: No uncontrolled water leakage at 10 psf pressure with 

water rate of 5 gallons per hour per square foot when tested in accordance with ASTM E311. 
3. Air Infiltration: When tested in accordance with ASTM E283, air infiltration shall not exceed .06 

cfm per square foot of fixed area at a pressure of 6.24 psf . 

1.4 SUBMITTALS 

A. General Requirements:   
1. Shop Drawings shall be provided or reviewed/approved prior to submission, by the 

window/entrance manufacturer. Shop Drawings prepared by window/entrance installer without 
review by window/entrance manufacturer are not acceptable. 

B. Product Data: Submit Following 
1. Construction details and fabrication methods. 
2. Data on hardware, accessories, and finishes. 
3. Installation recommendations for entrances. 

C. Shop Drawings: Include information not fully detailed in manufacturer’s standard Product Data and 
following: 
1. Layout and installation details, including anchors and section cuts through the head, jambs, and 

sill for every type of unit. 
2. Elevations of each entrance type. 
3. Glazing and caulking details. 
4. Details of reinforcement. 
5. Details of accessories. 

D. Samples of Finish: Submit samples of finish on aluminum members. Where finishes involve normal color 
variations, include sample sets showing full range of variations expected. 
1. Interpretation of test results and written recommendations for primers and substrate preparation 

needed for adhesion. 

1.5 QUALITY ASSURANCE 

A. Manufacturer’s Qualifications: To ensure quality of appearance, obtain materials for systems from either 
a single manufacturer or from manufacturer approved by systems manufacturer having not less than 10 
years experience in aluminum entrance systems. 

B. Installer’s Qualifications: Installer shall have not less than 5 years documented experience in the proper 
installation of aluminum storefront systems and be familiar with product to be installed. Storefront 
manufacturer shall certify the installation competence of the installer. 
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C. Manufacturer’s Inspection and Certification of Installation: A representative of storefront manufacturer 
shall inspect final installation to determine if storefront has been installed in accordance with 
manufacturer’s recommendations and approved shop drawings. Storefront manufacturer may review 
installation with installer prior to installation and during installation in order to ensure compliance with 
manufacturer’s installation recommendations. At completion, manufacturer shall submit to TJPA 
Representative a letter certifying that aluminum storefront units have been properly installed in 
accordance with manufacturer’s recommendations and approved shop drawings. Entrance installation will 
not be considered complete without certification letter being submitted. 

1.6 WARRANTY 

A. Aluminum Entrance Warranty: 
1. Submit a written warranty, executed by the entrance manufacturer, agreeing to repair or replace 

units that fail in workmanship within specified warranty period. Failures include, but are not 
limited to. 
a. Structural and performance failures, including excessive deflection, excessive leakage, air 

infiltration beyond specified requirements. 
b. Faulty operation of hardware in normal bus terminal use. 
c. Deterioration of metals, metal finishes, and other materials beyond normal weathering. 

2. Manufacturer’s warranty period shall be 5 years from date of Substantial Completion. 
3. Warranty shall not deprive AC Transit Representative of other rights or remedies that the AC 

Transit Representative may have under other provisions of the Contract Documents and is in 
addition to and runs concurrent with other warranties made by the Contractor under requirements 
of the Contract Documents. 

PART 2 - PRODUCTS 

2.1  MANUFACTURERS Acceptable Manufacturers: As follows: 

A. Heavy-Duty Entrance System:  
1. Vistawall, “PerforMax Series 500 Door” (5” wide stile; 10” bot rail; 1-3/4” thick).  1” glazing , 

insulated.  

B. Vistawall products are named in these specifications to establish the minimum acceptable quality level 
Equivalent products from Kawneer and Arch Aluminum and will be considered. Shop drawings and 
product specifications must accompany request for substitution. Deviations from these specifications 
must be identified on the submittal. 

2.2 ALUMINUM ENTRANCE MATERIALS  

A. Aluminum Extrusions: AA-6063-T5 alloy. 

B. Fasteners: Exposed fasteners shall be aluminum, stainless steel or plated steel in accordance with ASTM 
A164.   

C. Perimeter Anchors: Anchors shall be aluminum or steel, providing steel is properly isolated from 
aluminum.  

D. Glazing Gaskets: EPDM elastomeric extrusions. 

2.3 CAULKING MATERIALS  

A. 2-Part Polyurethane Sealant:    
1. Applicable Standards: Sealant shall meet requirements of Federal Specification TT-S-00227E, 

Type II, Class A. 
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2. Acceptable Manufacturers: As follows or approved equal: 
a. Sonneborn-Contech, “Sonolastic NPII” 
b. Tremco, Inc., “Dymeric” 
c. Bostik Construction Products Division, “CC-500” 
d. Pecora Corporation, “Dynatrol II” 
e. Products Research & Chemical Corporation (PRC), “RC-2” 
f. Mameco International, “Vulkem 227” 
g. Sika Corporation, “Silkaflex-2C NS” 

B. Joint Cleaners: As recommended by sealant manufacturer. 

C. Joint Primer: As recommended by sealant manufacturer. 

D. Bond Breaker Tape: As recommended by sealant manufacturer. 

E. Sealant Backer Rod: 
1. General Requirements: Use only materials recommended by sealant manufacturer. 
2. Acceptable Manufacturers: As follows, no substitutions: 
 a. Denver Foam 
3. Description: Non-gassing, compressible, open-cell polyurethane foam, round backer rod. 

2.4 FABRICATION OF ALUMINUM DOORS  

A. General Requirements For Fabrication of Aluminum Doors:   

B.  1.  Doors shall be fabricated in total, including preparation for door hardware, by aluminum 
entrance     manufacturer and delivered ready for installation into framing system. 

C. Stiles: Minimum 5” x 1 ¾”, irrespective of glazing stop. 

D. Top Rail: Minimum 6” x 1 ¾” , irrespective of glazing stop. 

E. Center Rail: Minimum 6” x 1 ¾”, irrespective of glazing stop. 

F. Bottom Rail: Minimum 10” x 1 ¾”, irrespective of glazing stop. 

G. Wall Thickness: 1/8” (O.125 inch) minimum actual thickness. 

H. Joints: Provide tight hairline joints where rails fit against stiles. Mechanically fasten and weld inside and 
outside corners where stile and rails meet. 

I. Glazing Stops: Snap-in type with glazing gaskets, not less than 0.050 inch in actual thickness. 

J. Hardware Reinforcement: 
1. Hinge Stile Reinforcement: 1 ¼” x 3/16” thick continuous steel bar extending full height of hinge 

stile of door. Butt type hinges shall anchor directly to steel reinforcing. 
2. Top Rail Reinforcement: Provide 3” x ¼” steel bar internally, which run full width of door rail, for 

anchorage of closures and hold open devices. 
3. Protection at Dissimilar Metals: Steel reinforcing shall have a zinc chromate or asphalt coating. 

K. Exterior Door Weatherstripping: 
1. Provide rnanufacturer’s standard pile weatherstripping at head and jambs. 
2. Provide double weatherstripping at vertical meeting stiles of pairs of doors. Provide surface 

mounted sweep at door bottoms. 
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2.5 PREPARATION OF DOORS AND FRAMES FOR ELECTRICAL DEVICES 

A. Door Contact:  Provide 1-inch aligned holes in top jamb and door 6-inches from leading edge.  Confirm 
location with TJPA Representative. 

B. Electrified Lockset:  For electric transfer hinges:  Provide 7/8 inch hole in frame behind center hinge butt 
for cable routing and connections to hinge wire pigtails (similar for continuous geared hinges).  Provide 
3/8 inch bore through door frame center hinge to electrified lock wiring. 

2.6 FINISH OF ALUMINUM COMPONENTS  

A. Finish: Provide coverage on all exposed areas of aluminum windows and components.   
1. Type: Architectural Class I clear anodizing. 
2. AAMA Specification: Comply with AAMA 611. 
3. Aluminum Association Designation: AA-M12-C22-A31. 
4. Color: 204-R1 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Setting Units:   
1. Install units square, level, and plumb. 
2. Units shall be accurately fitted, securely anchored, and left ready for satisfactory operation. 
3. No fabrication of units shall be permitted in field. 

B. Sealing Joints:   
1. Seal joints inconspicuously for a permanent watertight installation. Sealant to be installed with 

straight edges and tooled evenly; mask edges if necessary to achieve straight edge. Replace sealant 
not installed in a professional manner or if rejected by Architect or TJPA Representative 
Representative. 

2. Leaks detected by a hose test, or otherwise, shall be corrected. 
3. Screw holes shall receive a sealant prior to tightening screws. 

C. Protection: Where aluminum is to be placed In contact with steel, concrete, masonry or plaster. The 
aluminum shall be back-painted with an approved bituminous paint before erection. 

D. Sill Flashing:   
1. Provide continuous aluminum sill flashing beneath sills of sidelight and window units to ensure 

weeping of moisture which may enter framing system to be relieved to outside. 
2. Joints occurring in sill flashing shall be positively sealed in such a manner to provide continuity of 

sill flashing protection. 
3. Flashing shall match finish of aluminum framing. 

3.2 INSTALLATION OF DOOR HARDWARE  

A. General Requirements:  Refer to Division 8 Section, “Door Hardware.”  
1. Install hardware at mounting heights recommended by manufacturer or, it not available, in 

accordance with recommendations of the National Builders Hardware Association. 
2. Install hardware in strict accordance with manufacturers recommendations using fastening device 

provided with hardware or recommended by manufacturer.   
3. Hardware which is not specified or installed in accordance with manufacturer’s recommendations 

shall be removed and replaced with new hardware at Contractor’s expense.   

3.3 INSTALLATION OF GLASS AND GLAZING   
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A. Glazing Aluminum Entrance Door: Glass shall be dry set glazed in strict accordance with entrance 
manufacturer's directions using dosed call neoprene gaskets.   

3.4 APPLICATION OF SEALANT    

A. Examination:     
1. Verification of Conditions: Examine joints to be sealed for construction defects which would 

adversely affect execution of work. 
2. Masonry and Concrete Curing: Ensure that masonry and concrete have cured a minimum of 28 

days. 
3. Correction of Deficiencies: Do not proceed with Installation until unsatisfactory conditions are 

corrected. 

B. Preparation: 
1. Surface Preparation: Prepare joints in accordance with manufacturer's recommendations. Surface 

to receive sealants shall be clean, dry, and free from dust, particles, loose aggregate, paint, 
corrosion, oil, grease, wax, tar, asphalt, mastic compounds, waterproofing agents, or form release 
agents. Dust masonry surfaces with a stiff brush and blow clean. Wipe down metal and glass 
surfaces with mineral spirits or similar approved solvents. Remove lacquer from caulking rabbets 
in aluminum. 

2. Masking: Mask as necessary for a neat and acceptable application. 
3. Priming: Prime surfaces to receive sealants in strict accordance with manufacturers 

recommendations. 
4. Sealant Back-up: Where openings are more than 3/4 Inch in depth, fill joint to within ¾ inch of 

surface with back-up. Back-up shall be at least 1/4 inch thicker than width of joint opening, 
making certain that back-up is under compression after insertion. Exercise care while inserting 
back-up to maintain proper depth of caulking. 

C. Application: 
1. Sealant Consistency: Sealants shall be of proper consistency to be readily worked and shall not be 

thinned or diluted in any manner. Heating, mixing, and application shall be in strict accordance 
with manufacturer's recommendations. 

2. Depth of Sealant: Sealant shall be applied to a depth of 1/2 the width of the joint, but never less 
than 1/4 inch deep. 

3. Application Procedure: Apply sealant with a caulking gun using proper nozzles. Use sufficient 
pressure to property fill the joints with sealant to the back-up material. 

4. Tooling Sealant: After joints have been completely filled, neatly tool to eliminate air pockets or 
voids and to provide a smooth, neat appearing finish in intimate contact with Interfaces. After 
tooling, surface of sealant shall be free of ridges, wrinkles, sags, air pockets, and embedded 
impurities. 

3.5 ADJUSTING  

A. Test door operating functions. Adjust closing and latching speeds and other hardware in accordance with 
manufacturer’s instructions to ensure smooth operation and compliance to applicable codes. 

3.6 CLEANING  

A. Cleaning of Construction Area:   
1. Remove construction debris and dirt as each unit is completed. 
2. Carry construction debris out of building and do not throw out of windows. 

B. Cleaning of Doors and Storefront: 
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1. Immediately after installation of each unit, remove dirt, stains, misplaced caulking, and other 
foreign materials from both exposed interior and exterior surfaces which could cause damage to 
finishes. 

2. Leave work completely clean inside and out and ready for use by AC Transit without  further 
cleaning. 

C. Cleaning Methods: Materials and methods employed in cleaning window units and glass to be as 
recommended by window and glass manufacturer and shall not cause defacement of the work. 

D. Cleaning at Caulking: As work progresses, immediately clean materials adjacent to joints by mechanical 
means or with solvents as recommended by sealant manufacturer to eliminate evidence of soiling or 
damage to adjacent surfaces. 

END OF SECTION 08 41 00 
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SECTION 08 71 00 - DOOR HARDWARE  

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Commercial door hardware, except as otherwise noted,  for the following: 

a. Pedestrian Gates. 

1.2 REFERENCES 

A. American National Standards Institute (ANSI) 
1. ANSI A117.1 Accessible and Usable Buildings and Facilities Standards 
2. ANSI A 177.1 Safety Requirements for Three-Roller Printing Ink Mills 
3. ANSI A 156.2 Standard for Bored and Preassembled Locks and Latches 
4. ANSI A 250.6 Hardware on Standard Steel Doors 

B. American Society for Testing and Materials (ASTM) 
1. ASTM D 2000 Standard Classification System for Rubber Products in Automotive 

Applications 
2. ASTM E 283  Standard Test Methods for Chemical Analysis of Cuprous Oxide and 

Copper      Pigments 

C. Builders Hardware Manufacturers Association 
1. BHMA A 156.1 Butts and Hinges 
2. BHMA A 156.2 Bored and Preassembled Locks and Latches 
3. BHMA A 156.4 Door Controls-Closers 
4. BHMA A 156.5 Auxiliary Locks and Associated Products 
5. BHMA A 156.6 Architectural Door Trim 
6. BHMA A 156.7 Template Hinge Dimensions 
7. BHMA A 156.8 Door Controls-Overhead Stops and Holders 
8. BHMA A 156.12 Interconnected Locks and Latches 
9. BHMA A 156.13 Mortise Locks and Latches 
10. BHMA A 156.16 Auxiliary Hardware 
11. BHMA A156.18 Materials and Finishes 
12. BHMA A 156.25 Electrified Locking Devices 
13. BHMA A 156.26 Continuous Hinges 
14. BHMA A 156.28 Master Keying Systems 
15. BHMA A 156.30 High Security Cylinders 

D. Underwriters Laboratory Test Standard (UL) 
1. UL 437  Key Locks 

1.3 SUBMITTALS 

A. Product Data:  Include door hardware schedule.  Include cut sheets related to each item on 
schedule.  Include construction and installation details, material descriptions, dimensions of 
individual components and profiles, and finishes. 

B. Product Certificates:   

C. Qualification Data:  For Installer. 
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D. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  
Include final hardware and keying schedule. 

E. Other Action Submittals: 
1. Keying Schedule:  Prepared by or under the supervision of Installer, detailing AC 

TRANSIT Representative's final keying instructions for locks.  Include schematic keying 
diagram and index each key set to unique door designations. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer. 
1. Installer's responsibilities include supplying and installing door hardware and providing a 

qualified Architectural Hardware Consultant available during the course of the Work to 
consult with AC TRANSIT Representative about door hardware and keying. 

2. Installer shall have warehousing facilities in Project's vicinity. 
3. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 
4. Engineering Responsibility:  Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 
units in assemblies similar to those indicated for this Project. 

B. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer, 
unless otherwise indicated. 
1. Provide electrified door hardware from same manufacturer as mechanical door hardware, 

unless otherwise indicated.  Manufacturers that perform electrical modifications and that 
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction 
are acceptable. 

C. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing 
agency acceptable to authorities having jurisdiction, and marked for intended use. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 
Project site. 

B. Tag each item or package separately with identification related to the final door hardware sets, 
and include basic installation instructions, templates, and necessary fasteners with each item or 
package. 

C. Deliver keys to manufacturer of key control system for subsequent delivery to AC TRANSIT 
Representative. 

D. Deliver keys and permanent cores to AC TRANSIT Representative by registered mail or 
overnight package service. 

1.6 COORDINATION 

A. Coordinate layout and installation of recessed pivots and closers with floor construction.   

B. Templates:  Distribute door hardware templates for doors, frames, and other work specified to 
be factory prepared for installing door hardware.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing door hardware to comply with 
indicated requirements. 
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C. Electrical System Roughing-in:  Coordinate layout and installation of electrified door hardware 
with connections to power supplies and access control system. 

D. Existing Openings:  Where new hardware components are scheduled for application to existing 
construction or where modifications to existing door hardware are required, field verify existing 
conditions and coordinate installation of door hardware to suit opening conditions and to provide 
for proper operation. 

1.7 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for AC TRANSIT Representative's continued adjustment, 
maintenance, and removal and replacement of door hardware. 

B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full 
maintenance by skilled employees of door hardware Installer.  Include quarterly preventive 
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and 
adjusting as required for proper door hardware operation.  Provide parts and supplies same as 
those used in the manufacture and installation of original products. 

PART 2 - PRODUCTS 

2.1 PROPRIETARY PRODUCTS 

A. Use of manufacturer’s proprietary product names to designate materials and finishes is not 
intended to imply that products named are required to be used to the exclusion of equivalent 
products of other manufacturers, except where otherwise noted for pushbutton locks.  For 
substitutions, comply with General Conditions 

2.2 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this Section and 
as indicated in the Door Hardware Group Schedule in Part 3 of this specification. 
1. Sequence of Operation:  Provide electrified door hardware function, sequence of 

operation, and interface with other building control systems indicated. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.  
Products are identified by using door hardware designations, as follows: 
1. References to BHMA Standards:  Provide products complying with these standards and 

requirements for description, quality, and function. 

2.3 HINGES, GENERAL 

A. Quantity:  Provide the following, unless otherwise indicated: 
1. Four Hinges fully mortised:   

B. Template Requirements:  provide only template-produced units. 

C. Finish:  Clear coat over 304L stainless steel 

D. Hinge Weight:  Unless otherwise indicated, provide the following: 
1. Heavy weight Anti-Friction Nylon bearings (AB) –made of resilient engineering plastics 

that provide a self-lubricant and very strong bearing surface.  
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E. Hinge Base Metal:  Unless otherwise indicated, provide the following: 
1. Exterior Hinges:  Stainless steel, with stainless-steel pin. 

F. Hinge  
1. Non removable Pins NRP:  Provide set screw in hinge barrel that, when tightened into a 

groove in hinge pin, prevents removal of pin while door is closed. 
2. Safety Stud SH stud on one leaf and a locking hole on the other leaf. When the door is 

closed, the stud is anchored into the opposite leaf. Even if the hinge pin is removed, the 
door is secure because the leaves are locked together. 

3. RSS Reverse security studs stud projecting from the back of both leaves into the 
reinforcing plate of both the frame and the door. It is intended to keep the hinge locked in 
place from abuse of battering or trying to shear the hinge and screws. 

G. Electrified Functions for Hinges:  Comply with the following: 
1. Power Transfer:  Concealed PTFE-jacketed wires, secured at each leaf and continuous 

through hinge knuckle. 
2. Monitoring:  Concealed electrical monitoring switch. 
3. Power Transfer and Monitoring:  Concealed PTFE-jacketed wires, secured at each leaf 

and continuous through hinge knuckle, and with concealed electrical monitoring switch. 

H. Fasteners:  Comply with the following: 
1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes. 

2.4 LOCKS AND LATCHES, GENERAL 

A. Accessibility Requirements:  Where indicated to comply with accessibility requirements, comply 
with the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with 
Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)."  
ANSI A117.1. FED-STD-795, "Uniform Federal Accessibility Standards,” and all local Code 
requirements. 
1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 

wrist and that operate with a force of not more than 5 lbf. 

B. Latches and Locks:  Comply with NFPA 101.  Latches shall not require more than 15 lbf to 
release the latch.  Locks shall not require use of a key, tool, or special knowledge for operation. 

C. Electrified Locking Devices:  BHMA A156.25. 

D. Lock Trim: 
1. Levers:  Stainless Steel. 
2. Escutcheons (Roses): Stainless steel 
3. Dummy Trim:  Match lever lock trim and escutcheons. 

E. Lock Throw:   
1. Mortise Locks:  Minimum 3/4-inch latchbolt throw. 

F. Backset:  , unless otherwise indicated. 

G. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, and as follows: 
1. Strikes for Mortise Locks and Latches:  BHMA A156.13. 
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2.5 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets comply 
with the following: 
1. Mortise Locks:  BHMA A156.13. 
2. Interconnected Locks:  BHMA A156.12. 

B. Mortise Locks:  Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1. Listed 
under Category F in BHMA's "Certified Product Directory."  

2.6 LOCK CYLINDERS 

A. High-Security Lock Cylinders:  BHMA A156.30, Grade1. 
1. Key Control Level:  Category A. 
2. Destructive Test Level:  Category A. 
3. Surreptitious Entry Resistance Level:  Category A. 

B. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, stainless 
steel, or nickel silver, and complying with the following: 
1. Number of Pins:  Seven. 
2. Mortise Type:  Threaded cylinders with rings and straight- or clover-type cam. 

C. Permanent Cores:  Manufacturer's standard; finish face to match lockset; complying with the 
following: 
1. Interchangeable Cores:  Core insert, removable by use of a special key; usable with other 

manufacturers' cylinders. 
2. Removable Cores:  Core insert, removable by use of a special key; for use only with core 

manufacturer's cylinder and door hardware. 

D. Construction Keying:  Comply with the following: 
1. Construction Master Keys:  Provide cylinders with feature that permits voiding of 

construction keys without cylinder removal.  Provide 10 construction master keys. 

E. Manufacturer:  Same manufacturer as for locks and latches. 

2.7 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  
Incorporate decisions made in keying conference, and as follows: 
1. Great-Grand Master Key System:  Cylinders are operated by a change key, a master 

key, a grand master key, and a great-grand master key. 
2. Keyed Alike:  Key all cylinders to same change key. 

B. Keys:  Nickel silver. 
1. Stamping:  Permanently inscribe each key with a visual key control number and include 

the following notation: 
a. Notation:  Information to be furnished by AC TRANSIT Representative. 

2. Quantity:  In addition to one extra key blank for each lock, provide the following per site: 
a. Cylinder Change Keys:  Three. 
b. Master Keys:  Five. 
c. Grand Master Keys:  Five. 
d. Great-Grand Master Keys:  Five. 
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2.8 ELECTRIC STRIKES 

A. Standard:  BHMA A156.3, Grade 1. 

B. General:  Use fail-secure electric strikes with fire-rated devices. 

2.9 OPERATING TRIM 

A. Standard:  BHMA A156.6. 

B. Materials:  Fabricate from stainless, unless otherwise indicated. 

2.10 CLOSERS 

A. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices 
are indicated to comply with accessibility requirements, comply with the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG),"ANSI A117.1.,FED-STD-795, 
"Uniform Federal Accessibility Standards,"  and all local Code Requirements.  Closers shall be 
added to operate with the minimum amount of opening force and still close and latch the door. 

B. Door Closers:  Comply with NFPA 101.  Door closers shall not require more than 8.5 lbf to open 
door to minimum required width. 

C. Size of Units:  Unless otherwise indicated, comply with manufacturer's written recommendations 
for size of door closers depending on size of door, exposure to weather, and anticipated 
frequency of use.  Provide factory-sized closers, adjustable to meet field conditions and 
requirements for opening force. 

D. Surface Closers:  BHMA A156.4, Grade 1. Listed under Category C in BHMA's "Certified 
Product Directory."  Provide type of arm required for closer to be located on non-public side of 
door, unless otherwise indicated.  Where both sides of door are public, provide type of arm 
required for closer to be located on the interior side of the door.   
1. Closer arms shall be heavy duty, similar to LCN x EDA arm. 

2.11 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade 
name displayed in a visible location and as otherwise approved by AC TRANSIT 
Representative. 
1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units and 
BHMA A156.18.  Do not furnish manufacturer's standard materials or forming methods if 
different from specified standard. 

C. Fasteners:  Provide door hardware manufactured to comply with published templates generally 
prepared for machine, wood, and sheet metal screws.  Provide screws according to 
commercially recognized industry standards for application intended, except aluminum 
fasteners are not permitted.  Provide Phillips flat-head screws with finished heads to match 
surface of door hardware, unless otherwise indicated. 
1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, 

except for units already specified with concealed fasteners.  Do not use through bolts for 
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installation where bolt head or nut on opposite face is exposed unless it is the only 
means of securely attaching the door hardware.  Where through bolts are used on hollow 
door and frame construction, provide sleeves for each through bolt. 

2. Spacers or Sex Bolts:  For through bolting of hollow-metal doors. 

2.12 FINISHES 

A. For harsh environment. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections 
before electrified door hardware installation. 

C. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 PREPARATION 

A. Steel Doors and Frames:  Comply with DHI A115 Series. 
1. Surface-Applied Door Hardware:  Drill and tap doors and frames according to 

ANSI A250.6. 

3.3 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights indicated as follows, unless otherwise 
indicated or required to comply with governing regulations. 
1. Standard Steel Doors and Frames:  DHI's "Recommended Locations for Architectural 

Hardware for Standard Steel Doors and Frames." 
2. Custom Steel Doors and Frames:  DHI's "Recommended Locations for Builders' 

Hardware for Custom Steel Doors and Frames." 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 09 Sections.  Do not install surface-
mounted items until finishes have been completed on substrates involved. 
1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 

substrates as necessary for proper installation and operation. 
2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 

fasteners and anchors according to industry standards. 
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C. Key Control System:  Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

D. Boxed Power Supplies:  Locate power supplies as indicated. 
1. Configuration:  Provide one power supply for each door opening to adequately serve 

doors with electrified door hardware. 

3.4 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 
operate as intended.  Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 
1. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage 

lock bolt. 
2. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep 

period so that, from an open position of 70 degrees, the door will take at least 3 seconds 
to move to a point 3 inches from the latch, measured to the leading edge of the door. 

3.5 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without 
damage or deterioration at time of Substantial Completion. 

3.6 DEMONSTRATION 

A. Engage a factory-authorized service representative to train AC TRANSIT Representative's 
maintenance personnel to adjust, operate, and maintain door hardware and door hardware 
finishes.   

3.7 MANUACTURERS 

A. Products listed in the Door Hardware Group Schedule are listed to establish function and 
quality.  Equal products of other manufacturer’s will be accepted in accordance with Contract 
requirements for substitutions.  The exception of “or equal” provisions is the locks, latches and 
cylinders which are required to match other locks maintained by AC TRANSIT.   
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Item Manufacturer Acceptable Substi-
tutes 

Hinges Hager (HAG), Ives, 
McKinney, Stanley   

or equal 

Locks, Latches, Cyl-
inders 

Schlage(SCH) No Equal- to match 
AC Transit standards. 

   
Closers LCN or equal 
Stops, Silencers Ives or equal 

3.8 DOOR HARDWARE GROUP SCHEDULE 
Hardware Group No. 01 
For use on doors at Pedestrian Gates 
Provide each  door with the following: 
 
Quantity  Description Model Number FinishMfr 

1 EA ELECTRIC POWER TRANSFER  EPT-10  VON 
1 EA ELECTRIC MORTISE LOCK L9080EU  SCH 
1 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME- 
Specified in Division 28    

1 EA ACCESS CONTROL CARD READER 
PER SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

1 EA JUNCTION BOX NEMA 3-PAINT TO MATCH DOOR 
AND FRAME. 

  

1 EA POWER SUPPLY PS861 GRY VON 
1 EA HEAVY DUTY CONCEALED CLOSER    
3 EA HINGE AB933 NRP, SH, RSS 4.5 X 4.5   32d 

630 
HAG 

 

 

 

END OF SECTION 08 71 00 
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SECTION 08 71 01 - DOOR HARDWARE 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following for replacement doors: 
1. Commercial door hardware for the following: 

a. Aluminum replacement Swinging doors 
b. Existing aluminum storefront doors 
c. Existing hollow metal doors 
d. Existing roll-up doors 

1.2 REFERENCES 

A. American Architectural Manufacturers Association (AAMA) 
1. AAMA 701/702 Combined Voluntary Specifications for Pile Weatherstrip and 

Replaceable Fenestration Weatherseals 

B. American National Standards Institute (ANSI) 
1. ANSI A117.1 Accessible and Usable Buildings and Facilities Standards 
2. ANSI A 177.1 Safety Requirements for Three-Roller Printing Ink Mills 
3. ANSI A 156.2 Standard for Bored and Preassembled Locks and Latches 

C. American Society for Testing and Materials (ASTM) 
1. ASTM D 2000 Standard Classification System for Rubber Products in Automotive 

Applications 
2. ASTM E 283  Standard Test Methods for Chemical Analysis of Cuprous Oxide and 

Copper      Pigments 

D. Builders Hardware Manufacturers Association 
1. BHMA A 156.1 Butts and Hinges 
2. BHMA A 156.2 Bored and Preassembled Locks and Latches 
3. BHMA A 156.3 Exit Devices 
4. BHMA A 156.4 Door Controls-Closers 
5. BHMA A 156.5 Auxiliary Locks and Associated Products 
6. BHMA A 156.6 Architectural Door Trim 
7. BHMA A 156.7 Template Hinge Dimensions 
8. BHMA A 156.8 Door Controls-Overhead Stops and Holders 
9. BHMA A 156.12 Interconnected Locks and Latches 
10. BHMA A 156.13 Mortise Locks and Latches 
11. BHMA A 156.16 Auxiliary Hardware 
12. BHMA A156.18 Materials and Finishes 
13. BHMA A 156.21 Thresholds 
14. BHMA A 156.22 Door Gasketing Systems 
15. BHMA A 156.25 Electrified Locking Devices 
16. BHMA A 156.28 Master Keying Systems 
17. BHMA A 156.30 High Security Cylinders 

E. Underwriters Laboratory Test Standard (UL) 
1. UL 305  Standard for Safety Panic Hardware 
2. UL 437  Key Locks 
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1.3 SUBMITTALS 

A. Product Data:  Include door hardware schedule.  Include cut sheets related to each item on 
schedule.  Include construction and installation details, material descriptions, dimensions of 
individual components and profiles, and finishes. 

B. Product Certificates:   

C. Qualification Data:  For Installer. 

D. Maintenance Data:  For each type of door hardware to include in maintenance manuals.  
Include final hardware and keying schedule. 

E. Other Action Submittals: 
1. Keying Schedule:  Prepared by or under the supervision of Installer, detailing AC Transit 

Representative's final keying instructions for locks.  Include schematic keying diagram 
and index each key set to unique door designations. 

1.4 QUALITY ASSURANCE 

A. Installer Qualifications:  An employer of workers trained and approved by lock manufacturer. 
1. Installer's responsibilities include supplying and installing door hardware and providing a 

qualified Architectural Hardware Consultant available during the course of the Work to 
consult with AC Transit Representative about door hardware and keying. 

2. Scheduling Responsibility:  Preparation of door hardware and keying schedules. 
3. Engineering Responsibility:  Preparation of data for electrified door hardware, including 

Shop Drawings, based on testing and engineering analysis of manufacturer's standard 
units in assemblies similar to those indicated for this Project. 

B. Source Limitations:  Obtain each type and variety of door hardware from a single manufacturer, 
unless otherwise indicated. 
1. Provide electrified door hardware from same manufacturer as mechanical door hardware, 

unless otherwise indicated.  Manufacturers that perform electrical modifications and that 
are listed by a testing and inspecting agency acceptable to authorities having jurisdiction 
are acceptable. 

C. Electrified Door Hardware:  Listed and labeled as defined in NFPA 70, Article 100, by a testing 
agency acceptable to authorities having jurisdiction, and marked for intended use. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Inventory door hardware on receipt and provide secure lock-up for door hardware delivered to 
Project site. 

B. Tag each item or package separately with identification related to the final door hardware sets, 
and include basic installation instructions, templates, and necessary fasteners with each item or 
package. 

C. Deliver keys to manufacturer of key control system for subsequent delivery to AC TRANSIT 
Representative. 

D. Deliver keys and permanent cores to AC TRANSIT Representative by registered mail or 
overnight package service. 
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1.6 COORDINATION 

A. Coordinate layout and installation of recessed pivots and closers with floor construction.   

B. Templates:  Distribute door hardware templates for doors, frames, and other work specified to 
be factory prepared for installing door hardware.  Check Shop Drawings of other work to confirm 
that adequate provisions are made for locating and installing door hardware to comply with 
indicated requirements. 

C. Electrical System Roughing-in:  Coordinate layout and installation of electrified door hardware 
with connections to power supplies and access control system. 

D. Existing Openings:  Where new hardware components are scheduled for application to existing 
construction or where modifications to existing door hardware are required, field verify existing 
conditions and coordinate installation of door hardware to suit opening conditions and to provide 
for proper operation. 

1.7 MAINTENANCE SERVICE 

A. Maintenance Tools and Instructions:  Furnish a complete set of specialized tools and 
maintenance instructions as needed for AC TRANSIT Representative's continued adjustment, 
maintenance, and removal and replacement of door hardware. 

B. Maintenance Service:  Beginning at Substantial Completion, provide six months' full 
maintenance by skilled employees of door hardware Installer.  Include quarterly preventive 
maintenance, repair or replacement of worn or defective components, lubrication, cleaning, and 
adjusting as required for proper door hardware operation.  Provide parts and supplies same as 
those used in the manufacture and installation of original products. 

PART 2 - PRODUCTS 

2.1 PROPRIETARY PRODUCTS 

A. Use of manufacturer’s proprietary product names to designate materials and finishes is not 
intended to imply that products named are required to be used to the exclusion of equivalent 
products of other manufacturers, except where otherwise noted for pushbutton locks.  For 
substitutions, comply with General Conditions 

2.2 SCHEDULED DOOR HARDWARE 

A. General:  Provide door hardware for each door to comply with requirements in this Section and 
as indicated in the Door Hardware Group Schedule in Part 3 of this specification. 
1. Sequence of Operation:  Provide electrified door hardware function, sequence of 

operation, and interface with other building control systems indicated. 

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive 
qualities of each type of door hardware are indicated in Part 3 "Door Hardware Sets" Article.  
Products are identified by using door hardware designations, as follows: 
1. References to BHMA Standards:  Provide products complying with these standards and 

requirements for description, quality, and function. 

2.3 HINGES, GENERAL 

A. Quantity:  Provide the following, unless otherwise indicated: 
1. Three Hinges:  For doors with heights 61 to 90 inches. 
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2. Four Hinges:  For doors with heights 91 to 120 inches. 

B. Template Requirements:  Except for hinges and pivots to be installed entirely (both leaves) into 
wood doors and frames, provide only template-produced units. 

C. Hinge Weight:  Unless otherwise indicated, provide the following: 
1. Entrance Doors:  Heavy-weight hinges. 
2. Doors with Closers:  Antifriction-bearing hinges. 

D. Hinge Base Metal:  Unless otherwise indicated, provide the following: 
1. Exterior Hinges:  Stainless steel, with stainless-steel pin. 
2. Hinges for Fire-Rated Assemblies:  Stainless steel, with stainless-steel pin. 

E. Hinge:   
1. Nonremovable Pins:  Provide set screw in hinge barrel that, when tightened into a groove 

in hinge pin, prevents removal of pin while door is closed; for outswinging exterior doors. 
2. Corners:  Square. 

F. Electrified Functions for Hinges:  Comply with the following: 
1. Power Transfer:  Concealed PTFE-jacketed wires, secured at each leaf and continuous 

through hinge knuckle. 
2. Monitoring:  Concealed electrical monitoring switch. 
3. Power Transfer and Monitoring:  Concealed PTFE-jacketed wires, secured at each leaf 

and continuous through hinge knuckle, and with concealed electrical monitoring switch. 

G. Fasteners:  Comply with the following: 
1. Stainless steel Machine Screws:  For metal doors and frames.  Install into drilled and 

tapped holes. 

2.4 HINGES 

A. Butts and Hinges:  BHMA A156.1. Listed under Category A in BHMA's "Certified Product 
Directory."  

B. Template Hinge Dimensions:  BHMA A156.7. 

2.5 PIVOTS AND PIVOT HINGES 

A. Pivots:  BHMA A156.4. Listed under Category C in BHMA's "Certified Product Directory."  

B. Self-Closing Pivot Hinges:  BHMA A156.17. Listed under Category A in BHMA's "Certified 
Product Directory."  

2.6 LOCKS AND LATCHES, GENERAL 

A. Accessibility Requirements:  Where indicated to comply with accessibility requirements, comply 
with the U.S. Architectural & Transportation Barriers Compliance Board's "Americans with 
Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities (ADAAG)."  
ANSI A117.1. FED-STD-795, "Uniform Federal Accessibility Standards,” and all local Code 
requirements. 
1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 

wrist and that operate with a force of not more than 5 lbf. 



Security Upgrade Contract # 2009-1117
 

AC Transit 
Oakland 

 Section 08 71 01- page 5 of 16 

 

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not 
require more than 15 lbf to release the latch.  Locks shall not require use of a key, tool, or 
special knowledge for operation. 

C. Electrified Locking Devices:  BHMA A156.25. 

D. Lock Trim: 
1. Levers:  Wrought . 
2. Escutcheons (Roses):  Wrought. 
3. Dummy Trim:  Match lever lock trim and escutcheons. 

E. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, 
and as follows: 
1. Mortise Locks:  Minimum 3/4-inch latchbolt throw. 
2. Deadbolts:  Minimum 1-inch bolt throw. 

F. Backset:  , unless otherwise indicated. 

G. Strikes:  Manufacturer's standard strike with strike box for each latchbolt or lock bolt, with 
curved lip extended to protect frame, finished to match door hardware set, and as follows: 
1. Strikes for Mortise Locks and Latches:  BHMA A156.13. 
2. Strikes for Auxiliary Deadlocks:  BHMA A156.5. 
3. Aluminum-Frame Strike Box:  Manufacturer's special strike box fabricated for aluminum 

framing. 

2.7 MECHANICAL LOCKS AND LATCHES 

A. Lock Functions:  Function numbers and descriptions indicated in door hardware sets comply 
with the following: 
1. Mortise Locks:  BHMA A156.13. 
2. Interconnected Locks:  BHMA A156.12. 

B. Mortise Locks:  Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1. Listed 
under Category F in BHMA's "Certified Product Directory."  

2.8 AUXILIARY LOCKS AND LATCHES 

A. Auxiliary Locks:  BHMA A156.5. Grade1. Listed under Category E in BHMA's "Certified Product 
Directory."  

2.9 DOOR BOLTS 

A. Bolt Throw:  Comply with testing requirements for length of bolts required for labeled fire doors, 
and as follows: 
1. Mortise Flush Bolts:  Minimum 3/4-inch throw. 

B. Dustproof Strikes:  BHMA A156.16, Grade 1. 

C. Surface Bolts:  BHMA A156.16, Grade 1. 
1. Flush Bolt Heads:  Minimum of 1/2-inch- diameter rods of brass, bronze, or stainless 

steel with minimum 12-inch- long rod for doors up to 84 inches in height.  Provide longer 
rods as necessary for doors exceeding 84 inches. 

D. Manual Flush Bolts:  BHMA A156.16, Grade1; designed for mortising into door edge. 
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E. Automatic and Self-Latching Flush Bolts:  BHMA A156.3, Grade 1 designed for mortising into 
door edge. 

2.10 EXIT DEVICES 

A. Exit Devices:  BHMA A156.3, Grade 1.  Listed under Category G in BHMA's "Certified Product 
Directory."  

B. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices 
are indicated to comply with accessibility requirements, comply with the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG)."  ANSI A117.1. FED-STD-795, 
"Uniform Federal Accessibility Standards,"  and all local Code requirements. 
1. Provide operating devices that do not require tight grasping, pinching, or twisting of the 

wrist and that operate with a force of not more than 5 lbf. 

C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not require 
more than 15 lbf to release the latch.  Locks shall not require use of a key, tool, or special 
knowledge for operation. 

D. Panic Exit Devices:  Listed and labeled by a testing and inspecting agency acceptable to 
authorities having jurisdiction, for panic protection, based on testing according to UL 305. 

E. Fire Exit Devices:  Devices complying with NFPA 80 that are listed and labeled by a testing and 
inspecting agency acceptable to authorities having jurisdiction, for fire and panic protection, 
based on testing according to UL 305 and NFPA 252. 

F. Outside Trim:  Lever with cylinder ; material and finish to match locksets, unless otherwise 
indicated. 
1. Match design for locksets and latchsets, unless otherwise indicated. 

2.11 LOCK CYLINDERS 

A. Standard Lock Cylinders:  BHMA A156.5, Grade1. 

B. High-Security Lock Cylinders:  BHMA A156.30, Grade1. 
1. Key Control Level:  Category A. 
2. Destructive Test Level:  Category A. 
3. Surreptitious Entry Resistance Level:  Category A. 

C. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, stainless 
steel, or nickel silver, and complying with the following: 
1. Number of Pins:  Seven. 
2. Mortise Type:  Threaded cylinders with rings and straight- or clover-type cam. 

D. Permanent Cores:  Manufacturer's standard; finish face to match lockset; complying with the 
following: 
1. Interchangeable Cores:  Core insert, removable by use of a special key; usable with other 

manufacturers' cylinders. 
2. Removable Cores:  Core insert, removable by use of a special key; for use only with core 

manufacturer's cylinder and door hardware. 

E. Construction Keying:  Comply with the following: 
1. Construction Master Keys:  Provide cylinders with feature that permits voiding of 

construction keys without cylinder removal.  Provide 10 construction master keys. 
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F. Manufacturer:  Same manufacturer as for locks and latches. 

2.12 KEYING 

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  
Incorporate decisions made in keying conference, and as follows: 
1. Great-Grand Master Key System:  Cylinders are operated by a change key, a master 

key, a grand master key, and a great-grand master key. 
2. Existing System:  Master key or grand master key locks to AC TRANSIT Representative's 

existing system. 
3. Keyed Alike:  Key all cylinders to same change key. 

B. Keys:  Nickel silver. 
1. Stamping:  Permanently inscribe each key with a visual key control number and include 

the following notation: 
a. Notation:  Information to be furnished by AC TRANSIT Representative. 

2. Quantity:  In addition to one extra key blank for each lock, provide the following: 
a. Cylinder Change Keys:  Three. 
b. Master Keys:  Five. 
c. Grand Master Keys:  Five. 
d. Great-Grand Master Keys:  Five. 

2.13 OPERATING TRIM 

A. Standard:  BHMA A156.6. 

B. Materials:  Fabricate from stainless, unless otherwise indicated. 

2.14 ACCESSORIES FOR PAIRS OF DOORS 

A. Carry-Open Bars:  Provide carry-open bars for inactive leaves of pairs of doors unless 
automatic or self-latching bolts are used. 
1. Material:  Polished brass or bronze, with strike plate. 

2.15 CLOSERS 

A. Accessibility Requirements:  Where handles, pulls, latches, locks, and other operating devices 
are indicated to comply with accessibility requirements, comply with the U.S. Architectural & 
Transportation Barriers Compliance Board's "Americans with Disabilities Act (ADA), 
Accessibility Guidelines for Buildings and Facilities (ADAAG),"ANSI A117.1.,FED-STD-795, 
"Uniform Federal Accessibility Standards,"  and all local Code Requirements.  Closers shall be 
added to operate with the minimum amount of opening force and still close and latch the door. 

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not 
require more than 8.5 lbf to open door to minimum required width. 

C. Flush Floor Plates:  Provide finish cover plates for floor closers unless thresholds are indicated.  
Match door hardware finish, unless otherwise indicated. 

D. Size of Units:  Unless otherwise indicated, comply with manufacturer's written recommendations 
for size of door closers depending on size of door, exposure to weather, and anticipated 
frequency of use.  Provide factory-sized closers, adjustable to meet field conditions and 
requirements for opening force. 
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E. Surface Closers:  BHMA A156.4, Grade 1. Listed under Category C in BHMA's "Certified 
Product Directory."  Provide type of arm required for closer to be located on non-public side of 
door, unless otherwise indicated.  Where both sides of door are public, provide type of arm 
required for closer to be located on the interior side of the door.   
1. Closer arms at aluminum storefront doors shall be heavy duty, similar to LCN x EDA arm. 

2.16 PROTECTIVE TRIM UNITS 

A. Size:  1-1/2 inches less than door width on push side and 1/2 inch less than door width on pull 
side, by height specified in door hardware sets. 

B. Fasteners:  Manufacturer's standard machine or self-tapping screws. 

C. Metal Protective Trim Units:  BHMA A156.6; beveled top and 2 sides; fabricated from material 
indicated in door hardware sets. [the following material:] 

D. Plastic Protective Trim Units:  BHMA A156.6; beveled 4 sides; fabricated from material 
indicated in door hardware sets.  
1. Color and Texture:  As selected by AC TRANSIT Representative from manufacturer's full 

range. 

2.17 STOPS AND HOLDERS 

A. Combination Overhead Stops and Holders:  BHMA A156.8, Grade 1. 

2.18 DOOR GASKETING 

A. Standard:  BHMA A156.22. Listed under Category J in BHMA's "Certified Product Directory."  

B. General:  Provide continuous weather-strip gasketing on exterior doors and provide smoke, 
light, or sound gasketing on interior doors where indicated or scheduled.  Provide noncorrosive 
fasteners for exterior applications and elsewhere as indicated. 
1. Perimeter Gasketing:  Apply to head and jamb, forming seal between door and frame. 
2. Meeting Stile Gasketing:  Fasten to meeting stiles, forming seal when doors are closed. 
3. Door Bottoms:  Apply to bottom of door, forming seal with threshold when door is closed. 

C. Air Leakage:  Not to exceed 0.50 cfm per foot of crack length for gasketing other than for smoke 
control, as tested according to ASTM E 283. 

D. Replaceable Seal Strips:  Provide only those units where resilient or flexible seal strips are 
easily replaceable and readily available from stocks maintained by manufacturer. 

E. Gasketing Materials:  ASTM D 2000 and AAMA 701/702. 

2.19 THRESHOLDS 

A. Standard:  BHMA A156.21. Listed under Category J in BHMA's "Certified Product Directory."  

B. Accessibility Requirements:  Where thresholds are indicated to comply with accessibility 
requirements, comply with the U.S. Architectural & Transportation Barriers Compliance Board's 
"Americans with Disabilities Act (ADA), Accessibility Guidelines for Buildings and Facilities 
(ADAAG)." ANSI A117.1. FED-STD-795, "Uniform Federal Accessibility Standards," and all 
local Code requirements. 
1. Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more 

than 1/2 inch high. 
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C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch high. 

2.20 AUXILIARY HARDWARE 

A. Comply with BHMA A156.16, Grade 1. 

2.21 FABRICATION 

A. Manufacturer's Nameplate:  Do not provide products that have manufacturer's name or trade 
name displayed in a visible location except in conjunction with required fire-rated labels and as 
otherwise approved by AC TRANSIT Representative. 
1. Manufacturer's identification is permitted on rim of lock cylinders only. 

B. Base Metals:  Produce door hardware units of base metal, fabricated by forming method 
indicated, using manufacturer's standard metal alloy, composition, temper, and hardness.  
Furnish metals of a quality equal to or greater than that of specified door hardware units and 
BHMA A156.18.  Do not furnish manufacturer's standard materials or forming methods if 
different from specified standard. 

C. Fasteners:  Provide door hardware manufactured to comply with published templates generally 
prepared for machine and sheet metal screws.  Provide screws according to commercially 
recognized industry standards for application intended, except aluminum fasteners are not 
permitted.  Provide Phillips flat-head screws with finished heads to match surface of door 
hardware, unless otherwise indicated. 
1. Concealed Fasteners:  For door hardware units that are exposed when door is closed, 

except for units already specified with concealed fasteners.  Do not use through bolts for 
installation where bolt head or nut on opposite face is exposed unless it is the only 
means of securely attaching the door hardware.  Where through bolts are used on hollow 
door and frame construction, provide sleeves for each through bolt. 

2. Steel Machine Screws:  For the following fire-rated applications: 
a. Mortise hinges to doors. 
b. Strike plates to frames. 
c. Closers to doors and frames. 

3. Steel Through Bolts:  For the following fire-rated applications unless door blocking is 
provided: 
a. Surface hinges to doors. 
b. Closers to doors and frames. 
c. Surface-mounted exit devices. 

4. Spacers or Sex Bolts:  For through bolting of hollow-metal doors. 

2.22 FINISHES 

A. Standard:  BHMA A156.18, as indicated in door hardware sets. 

B. Protect mechanical finishes on exposed surfaces from damage by applying a strippable, 
temporary protective covering before shipping. 

C. Appearance of Finished Work:  Variations in appearance of abutting or adjacent pieces are 
acceptable if they are within one-half of the range of approved Samples.  Noticeable variations 
in the same piece are not acceptable.  Variations in appearance of other components are 
acceptable if they are within the range of approved Samples and are assembled or installed to 
minimize contrast. 

PART 3 - EXECUTION 
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3.1 EXAMINATION 

A. Examine doors and frames, with Installer present, for compliance with requirements for 
installation tolerances, labeled fire door assembly construction, wall and floor construction, and 
other conditions affecting performance. 

B. Examine roughing-in for electrical power systems to verify actual locations of wiring connections 
before electrified door hardware installation. 

3.2 INSTALLATION 

A. Mounting Heights:  Mount door hardware units at heights indicated as follows, unless otherwise 
indicated or required to comply with governing regulations. 

B. Install each door hardware item to comply with manufacturer's written instructions.  Where 
cutting and fitting are required to install door hardware onto or into surfaces that are later to be 
painted or finished in another way, coordinate removal, storage, and reinstallation of surface 
protective trim units with finishing work specified in Division 09 Sections.  Do not install surface-
mounted items until finishes have been completed on substrates involved. 
1. Set units level, plumb, and true to line and location.  Adjust and reinforce attachment 

substrates as necessary for proper installation and operation. 
2. Drill and countersink units that are not factory prepared for anchorage fasteners.  Space 

fasteners and anchors according to industry standards. 

C. Key Control System:  Tag keys and place them on markers and hooks in key control system 
cabinet, as determined by final keying schedule. 

D. Boxed Power Supplies:  Locate power supplies as indicated or, if not indicated, verify location 
with AC TRANSIT Representative. 
1. Configuration:  Provide one power supply for each door opening. 
2. Configuration:  Provide the least number of power supplies required to adequately serve 

doors with electrified door hardware. 

E. Thresholds:  Set thresholds for exterior and acoustical doors in full bed of sealant complying 
with requirements specified in Division 07 Section "Joint Sealants." 

3.3 ADJUSTING 

A. Initial Adjustment:  Adjust and check each operating item of door hardware and each door to 
ensure proper operation or function of every unit.  Replace units that cannot be adjusted to 
operate as intended.  Adjust door control devices to compensate for final operation of heating 
and ventilating equipment and to comply with referenced accessibility requirements. 
1. Electric Strikes:  Adjust horizontal and vertical alignment of keeper to properly engage 

lock bolt. 
2. Door Closers:  Unless otherwise required by authorities having jurisdiction, adjust sweep 

period so that, from an open position of 70 degrees, the door will take at least 3 seconds 
to move to a point 3 inches from the latch, measured to the leading edge of the door. 

B. Occupancy Adjustment:  Approximately six months after date of Substantial Completion, 
Installer's Architectural Hardware Consultant shall examine and readjust, including adjusting 
operating forces, each item of door hardware as necessary to ensure function of doors, door 
hardware, and electrified door hardware. 



Security Upgrade Contract # 2009-1117
 

AC Transit 
Oakland 

 Section 08 71 01- page 11 of 16 

 

3.4 CLEANING AND PROTECTION 

A. Clean adjacent surfaces soiled by door hardware installation. 

B. Clean operating items as necessary to restore proper function and finish. 

C. Provide final protection and maintain conditions that ensure that door hardware is without 
damage or deterioration at time of Substantial Completion. 

3.5 DEMONSTRATION 

A. Engage a factory-authorized service representative to train AC TRANSIT Representative's 
maintenance personnel to adjust, operate, and maintain door hardware and door hardware 
finishes.  Refer to Division 01 Section "Demonstration and Training." 

3.6 MANUACTURERS 

A. Products listed in the Door Hardware Group Schedule are listed to establish function and 
quality.  Equal products of other manufacturer’s will be accepted in accordance with Contract 
requirements for substitutions.  

Item Manufacturer Acceptable Substitutes 
Hinges Markar (MAR) Pemko, McKinney, 

Stanley, or equal 
Locks, Latches, Cylinders To match Owner’s Standard None 
Power Transfers Von Duprin  (VON) Adams Rite, Precision, or 

equal 
Electric Strike HES or equal 
Offset Pulls Trimco Rockwood, Tice, Ives 
Exit Devices Von Duprin  (VON) Corbin Russwin, Adams 

Rite (AR), or equal 
Closers LCN Norton or equal 
Overhead Stops Glynn Johnson (GLN) Ives or equal 
Thresholds National Guard  (NGP)  or equal 
Seals & Bottoms National Guard (NGP) Pemco or equal 

3.7 DOOR HARDWARE GROUP SCHEDULE 
Hardware Group No. 01 
For use on door(s): 105B, pair of aluminum replacement doors for site CMF-See Security Sheets Volume I 
Provide each PR door(s) with the following: 
Quantity  Description Model Number Finish Mfr 

2 SET Continuous Hinges FM-100-HT-CTP x Molly Jack Nuts 
for Frame Leaf 

628 MAR 

2 EA ELECTRIC POWER TRANSFER  EPT-10  VON 
1 EA PANIC HARDWARE ELR-RX3547A-EO 626 VON 
1 EA PANIC HARDWARE ELR-RX3547A-TL-OP 626 VON 
1 EA RIM CYLINDER MORTISE TYPE AS REQUIRED 626 SCH 
2 EA OFFSET DOOR PULL 1191-4J x MOUNTING “E” 630 TRM 
2 EA CONCEALED CLOSER 4041-EDA-MC x ST2731 689 LCN 
2 EA SURFACE OVERHEAD STOPS 90S-SERIES 630 GLN 
1 EA WEATHERSTRIP Provided under Section 08 41 10.     
1 EA THRESHOLD AT EXISTING CONDITION AS RECOMMENDED BY 

HARDWARE SUPPLIER TO MEET 
PERSONS WITH DISABILITIES 
ASSESS REQUIREMENTS. 

AL NGP 
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1 EA STOREROOM ELECTRIC MORTISED 
LOCK WITH SCHLAGE CYLINDER 

SS7500 626 VON 

1 EA POWER SUPPLY PS873-2 GRY VON 
2 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME-EACH LEAF 
Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

MEETING STILE ASTRAGALS (CONCEALED) AND DOOR BOTTOMS BY ALUMINUM STOREFRONT 
DOOR MANUFACTURER 
PROVIDE FILLER PLATES TO FILL UNUSED PIVOT/CLOSER HOLES IN FRAME HEAD 
REMOVE EXISTING PIVOTS AND OVERHEAD CONCEALED CLOSERS 
120VAC POWER, CONDUIT, AND LINE VOLTAGE WIRING BY ELECTRICAL DIVISION 
Hardware Group No. 02 
For use on door(s): 105A single aluminum replacement door for site CMF-See Security Sheets Volume I 
Provide each PR door(s) with the following: 
Quantity  Description Model Number Finish Mfr 

1 SET Continuous Hinges FM-100-HT-CTP x Molly Jack Nuts 
for Frame Leaf 

628 MAR 

1 EA ELECTRIC POWER TRANSFER  EPT-10  VON 
1 EA PANIC HARDWARE ELR-RX3547A-EO 626 VON 
1 EA PANIC HARDWARE ELR-RX3547A-TL-OP 626 VON 
1 EA RIM CYLINDER MORTISE TYPE AS REQUIRED 626 SCH 
1 EA OFFSET DOOR PULL 1191-4J x MOUNTING “E” 630 TRM 
1 EA CONCEALED CLOSER 4041-EDA-MC x ST2731 689 LCN 
1 EA SURFACE OVERHEAD STOPS 90S-SERIES 630 GLN 
1 EA WEATHERSTRIP Provided under Section 08 41 10.     
1 EA THRESHOLD AT EXISTING CONDITION AS RECOMMENDED BY 

HARDWARE SUPPLIER TO MEET 
PERSONS WITH DISABILITIES 
ACCESS REQUIREMENTS. 

AL NGP 

1 EA STOREROOM ELECTRIC MORTISED 
LOCK WITH SCHLAGE CYLINDER 

SS7500 626 VON 

1 EA POWER SUPPLY PS873-2 GRY VON 
1 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME-EACH LEAF 
Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

MEETING STILE ASTRAGAL (CONCEALED) AND DOOR BOTTOM BY ALUMINUM STOREFRONT 
DOOR MANUFACTURER 
PROVIDE FILLER PLATES TO FILL UNUSED PIVOT/CLOSER HOLES IN FRAME HEAD 
REMOVE EXISTING PIVOT AND OVERHEAD CONCEALED CLOSER 
120VAC POWER, CONDUIT, AND LINE VOLTAGE WIRING BY ELECTRICAL DIVISION 
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Hardware Group No. 03 
Single existing hollow metal door with new electric strike and card access 
Quantity  Description Model Number Finish Mfr 

1 EA CONCEALED ELECTRIC STRIKE HES 5900 626 HES 
1 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME-EACH LEAF 
Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 
Hardware Group No. 04 
Pair of existing hollow metal doors with new electric strike and card access 
Quantity  Description Model Number Finish Mfr 

1 EA ELECTRIC POWER TRANSFER  EPT-10  VON 
1 EA CONCEALED ELECTRIC STRIKE HES 5900 626 HES 
2 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME-EACH LEAF 
Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 
Hardware Group No. 05 
Single existing hollow metal door with alarm contact 
Quantity  Description Model Number Finish Mfr 

1 EA MAGNETIC DOOR CONTACT IN DOOR 
HEADER AND FRAME 

Specified in Division 28   

 
Hardware Group No. 06 
Single existing store front door with near panic hardware and card access 
Quantity  Description Model Number Finish Mfr 

1 EA ELECTRIC POWER TRANSFER  EPT-10  VON 
1 EA PANIC HARDWARE ADAMS RITE 8800  AR 
      

1 EA MAGNETIC DOOR CONTACT IN DOOR 
HEADER AND FRAME-EACH LEAF 

Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 
Hardware Group No. 07 
Existing roll-up door assembly with alarm contact 
Quantity  Description Model Number Finish Mfr 

2 EA WIDE GAP MAGNETIC DOOR 
CONTACT AT BOTTOM OF EXISTING 
ROLL-UP DOOR ASSEMBLY 

Specified in Division 28   
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Hardware Group No. 08 
Pair of existing storefront doors with new panic hardware and card access 
Quantity  Description Model Number Finish Mfr 

2 EA ELECTRIC POWER TRANSFER  EPT-10  VON 
2 EA PANIC HARDWARE ADAMS RITE 8200 W/LR OPTION  AR 
1 EA POWER SUPPLY PS-LR  AR 
2 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME-EACH LEAF 
Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 
Hardware Group No. 09 
Pair of existing hollow metal doors with alarm contacts 
Quantity  Description Model Number Finish Mfr 

2 EA MAGNETIC DOOR CONTACT IN DOOR 
HEADER AND FRAME 

Specified in Division 28   

 
Hardware Group No. 10 
Pair of existing store front doors with existing magnetic lock for new scheduled unlock interface 
Quantity  Description Model Number Finish Mfr 

2 EA MAGNETIC DOOR CONTACT IN DOOR 
HEADER AND FRAME-EACH LEAF 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 
Hardware Group No. 11 
Single existing hollow metal door with existing electric strike and card access 
Quantity  Description Model Number Finish Mfr 

1 EA MAGNETIC DOOR CONTACT IN DOOR 
HEADER AND FRAME-EACH LEAF 

Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 
Hardware Group No. 12 
Pair of existing hollow metal doors with new locking hardware and card access 
Quantity  Description Model Number Finish Mfr 

1 EA ELECTRIC TRANSFER EPT-10  VON 
1 EA ELECTRIC MORTISE LOCK L9080EU  SCH 
2 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME-EACH LEAF 
Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   
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Hardware Group No. 13 
Single existing hollow metal door with new locking hardware and card access 
Quantity  Description Model Number Finish Mfr 

1 EA ELECTRIC POWER TRANSFER  EPT-10  VON 
1 EA ELECTRIC MORTISE LOCK L9080EU  SCH 
1 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME-EACH LEAF 
Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 
Hardware Group No. 14 
Single existing hollow metal door with retrofit locking hardware kit and card access 
Quantity  Description Model Number Finish Mfr 

1 EA ELECTRIC POWER TRANSFER EPT-10  VON 
1 EA PANIC HARDWARE KIT RETROFIT E-KIT FOR 98 SERIES  VON 
1 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME-EACH LEAF 
Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

Hardware Group No. 15 
Single existing store front door with new panic hardware and card access 
Quantity  Description Model Number Finish Mfr 

1 EA ELECTRIC POWER TRANSFER  EPT-10  VON 
1 EA PANIC HARDWARE 48” ADAMS RITE 8200 W/LR 

OPTION 
 AR 

1 EA POWER SUPPLY PS-LR  AR 
1 EA MAGNETIC DOOR CONTACT IN DOOR 

HEADER AND FRAME-EACH LEAF 
Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 
Hardware Group No. 16 
Pair of existing store front doors with retrofit panic hardware and card access 
Quantity  Description Model Number Finish Mfr 

2 EA ELECTRIC POWER TRANSFER EPT-10  VON 
2 EA PANIC HARDWARE KIT RETROFIT E-KIT FOR VON 

DUPRIN 33A 
 VON 

1 EA POWER SUPPLY PS873-2  VON 
      

2 EA MAGNETIC DOOR CONTACT IN DOOR 
HEADER AND FRAME-EACH LEAF 

Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER Specified in Division 28   
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SECURITY SHEETS 
1 EA ACCESS CONTROL MOTION 

DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 
Hardware Group No. 17 
Pair of existing hollow metal doors with retrofit panic hardware and card access 
Quantity  Description Model Number Finish Mfr 

2 EA ELECTRIC POWER TRANSFER EPT-10  VON 
2 EA PANIC HARDWARE  EL9847-NL-LBR  VON 
1 EA POWER SUPPLY PS873-2  VON 
      

2 EA MAGNETIC DOOR CONTACT IN DOOR 
HEADER AND FRAME-EACH LEAF 

Specified in Division 28   

1 EA ACCESS CONTROL CARD READER PER 
SECURITY SHEETS 

Specified in Division 28   

1 EA ACCESS CONTROL MOTION 
DETECTOR- REQUEST TO EXIT 
MOUNTED ABOVE DOOR 

Specified in Division 28   

 

END OF SECTION 08 71 00 
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SECTION 08 80 00 - GLAZING

PART 1 - GENERAL 

1.1 SUMMARY 
A. Section includes glazing for the following products and applications, including those specified in other 
Sections where glazing requirements are specified by reference to this Section: 
B. Aluminum entrances replacement doors at site CMF only. See SECURITY DRAWINGS VOLUME I 

1.2 REFERENCES 
A. American Architectural Manufacturers Association (AAMA) 

1. AAMA 810.1   Expanded Cellular Glazing Tapes 
B. American Society of Civil Engineers / Structural Engineering Institute (ASCE/SEI) 

1. ASCE/SEI   Minimum Design Loads for Buildings and Other Structures 
C. American Society for Testing and Materials (ASTM) 

1. ASTM C 509  Standard Specification for Elastomeric Cellular Preformed Gasket and   
     Sealing Material 

2. ASTM C 920  Standard Specification for Elastomeric Joint Sealants 
3. ASTM C 1036  Standard Specification for Flat Glass 
4. ASTM C 1048  Standard Specification for Heat-Treated Flat Glass-Kind HS, Kind FT   

     Coated and Uncoated Glass 
5. ASTM C 1330  Standard Specification for Cylindrical Sealant Backing for Use with Cold  

     Liquid Applied Sealants 
6. ASTM E 1300  Standard Practice for Determining Load Resistance of Glass in Buildings 
7. ASTM E 2190  Standard Specification for Insulating Glass Unit Performance and    

     Evaluation 

1.3 DEFINITIONS 
A. Glass Manufacturers:  Firms that produce primary glass, fabricated glass, or both, as defined in 
referenced glazing publications. 
B. Glass Thicknesses:  Indicated by thickness designations in millimeters according to ASTM C 1036. 
C. Interspace:  Space between lites of an insulating-glass unit. 

1.4 PERFORMANCE REQUIREMENTS 
A. General:  Installed glazing systems shall withstand normal thermal movement and wind and impact loads 
(where applicable) without failure, including loss or glass breakage attributable to the following:  defective 
manufacture, fabrication, or installation; failure of sealants or gaskets to remain watertight and airtight; 
deterioration of glazing materials; or other defects in construction. 
B. Title 24 Requirements: 

1. Coated with slight tint, to be approved by TJPA representative 
2. Double pane 
3. Minimum air space:  1/4-inch 
4. U value:  0.50 
5. Shading coefficient:  0.55   

C. Delegated Design:  Design glass to comply with performance requirements ASTM E1300, California 
Building Code and the following design criteria, including comprehensive analysis data signed and sealed by the 
qualified professional engineer responsible for their preparation. 

1. Design Wind Pressures:  As indicated on Drawings. 
2. Design Wind Pressures:  Determine design wind pressures applicable to Project according to 

ASCE/SEI 7, based on heights above grade indicated on Drawings. 
a. Wind Design Data:  As indicated on Structural Drawings. 

3. Vertical Glazing:  For glass surfaces sloped 15 degrees or less from vertical, design glass to resist 
design wind pressure based on glass type factors for short-duration load. 
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D. Thermal Movements:  Allow for thermal movements from ambient and surface temperature changes 
acting on glass framing members and glazing components. 

1. Temperature Change:  120 deg F, ambient; 180 deg F, material surfaces. 

1.5 SUBMITTALS 
A. Product Data:  For each glass product and glazing material indicated. 
B. Glass Samples:  For each type of the following products; 12 inches square. 

1. Tempered insulating glass with tint. 
2. Translucent glass. 

C. Product Certificates:  For glass and glazing products, from manufacturer. 

1.6 QUALITY ASSURANCE 
A. Installer Qualifications:  A qualified installer who employs glass installers for this Project who are 
certified under the National Glass Association's Certified Glass Installer Program. 
B. Glass Testing Agency Qualifications:  A qualified independent testing agency accredited according to the 
NFRC CAP 1 Certification Agency Program. 
C. Source Limitations for Glass:  Obtain tinted flat glass and insulating glass from single source from single 
manufacturer for each glass type. 
D. Source Limitations for Glazing Accessories:  Obtain from single source from single manufacturer for 
each product and installation method. 
E. Glazing Publications:  Comply with published recommendations of glass product manufacturers and 
organizations below, unless more stringent requirements are indicated.  Refer to these publications for glazing 
terms not otherwise defined in this Section or in referenced standards. 

1. IGMA Publication for Insulating Glass:  SIGMA TM-3000, "North American Glazing Guidelines 
for Sealed Insulating Glass Units for Commercial and Residential Use." 

F. Insulating-Glass Certification Program:  Permanently marked either on spacers or on at least one 
component lite of units with appropriate certification label of IGCC. 

1.7 DELIVERY, STORAGE, AND HANDLING 
A. Protect glazing materials according to manufacturer's written instructions.  Prevent damage to glass and 
glazing materials from condensation, temperature changes, direct exposure to sun, or other causes. 
B. Comply with insulating-glass manufacturer's written recommendations for venting and sealing units to 
avoid hermetic seal ruptures due to altitude change. 

1.8 PROJECT CONDITIONS 
A. Environmental Limitations:  Do not proceed with glazing when ambient and substrate temperature 
conditions are outside limits permitted by glazing material manufacturers and when glazing channel substrates 
are wet from rain, frost, condensation, or other causes. 

1. Do not install glazing sealants when ambient and substrate temperature conditions are outside 
limits permitted by sealant manufacturer or below 40 deg F. 

1.9 WARRANTY 
A. Manufacturer's Special Warranty on Insulating Glass:  Manufacturer's standard form in which insulating-
glass manufacturer agrees to replace insulating-glass units that deteriorate within specified warranty period.  
Deterioration of insulating glass is defined as failure of hermetic seal under normal use that is not attributed to 
glass breakage or to maintaining and cleaning insulating glass contrary to manufacturer's written instructions.  
Evidence of failure is the obstruction of vision by dust, moisture, or film on interior surfaces of glass. 

1. Warranty Period:  Five years from date of Substantial Completion. 

PART 2 - PRODUCTS 

2.1 GLASS PRODUCTS, GENERAL 
A. Thickness:  Where glass thickness is indicated, it is a minimum.  Provide glass lites in thicknesses as 
needed to comply with performance requirements indicated. 
B. Strength:  Where flat glass is indicated, provide annealed flat glass, Kind HS heat-treated flat glass, or 
Kind FT heat-treated flat glass as needed to comply with "Performance Requirements" Article.  Where heat-
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strengthened glass is indicated, provide Kind HS heat-treated flat glass or Kind FT heat-treated flat glass as 
needed to comply with "Performance Requirements" Article.  Where fully tempered glass is indicated, provide 
Kind FT heat-treated flat glass. 
C. Thermal and Optical Performance Properties:  Provide glass with performance properties specified, as 
indicated in manufacturer's published test data, based on procedures indicated below: 

1. For monolithic-glass lites, properties are based on units with lites as determined by Contractor’s 
engineer. 

2. For insulating-glass units, properties are based on units of thickness for overall unit and for each 
lite as determined by Contractor’s engineer. 

3. U-Factors:  Center-of-glazing values, according to NFRC 100 and based on LBL's WINDOW 5.2 
computer program, expressed as Btu/sq. ft. x h x deg F. 

4. Solar Heat-Gain Coefficient and Visible Transmittance:  Center-of-glazing values, according to 
NFRC 200 and based on LBL's WINDOW 5.2 computer program. 

5. Visible Reflectance:  Center-of-glazing values, according to NFRC 300. 

2.2 GLASS PRODUCTS 
A. Flat Glass:  ASTM C 1036, Type I, Quality-Q3, Class I (clear) unless otherwise indicated. 
B. Heat-Treated Flat Glass:  ASTM C 1048; Type I; Quality-Q3; Class I (clear) unless otherwise indicated; 
of kind and condition indicated. 

1. Fabrication Process:  By horizontal (roller-hearth) process with roll-wave distortion parallel to 
bottom edge of glass as installed unless otherwise indicated. 

2. For uncoated glass, comply with requirements for Condition A. 
3. For coated vision glass, comply with requirements for Condition C (other coated glass). 

2.3 INSULATING GLASS 
A. Insulating-Glass Units:  Factory-assembled units consisting of sealed lites of glass separated by a 
dehydrated interspace, qualified according to ASTM E 2190, and complying with other requirements specified. 

1. Sealing System:  Dual seal, with manufacturer's standard primary and secondary. 
2. Spacer:  Manufacturer's standard spacer material and construction. 
3. Desiccant:  Molecular sieve or silica gel, or blend of both. 

B. Glass:  Comply with applicable requirements in "Glass Products" Article.  

2.4 TEMPERED GLASS 
A. Heat-Strengthened and Tempered Float Glass: ASTM C1036, Type I flat glass as specified above and 
conforming to requirements of ASTM C1048 and as specified. 

1. Tempered glass shall meet ANSI Z97.1 test requirements. 
2. Glass shall be tempered using the roller hearth method. 
3. Heat-strengthened glass shall have surface compression levels between 3,500 psi and 7,000 psi. 

2.5 GLAZING GASKETS 
A. Soft Compression Gaskets:  Extruded or molded, closed-cell, integral-skinned gaskets complying with 
ASTM C 509, Type II, black; of profile and hardness required to maintain watertight seal. 

1. Application:  Use where soft compression gaskets will be compressed by inserting dense 
compression gaskets on opposite side of glazing or pressure applied by means of pressure-glazing 
stops on opposite side of glazing. 

2.6 GLAZING SEALANTS 
A. General: 

1. Compatibility:  Provide glazing sealants that are compatible with one another and with other 
materials they will contact, including glass products, seals of insulating-glass units, and glazing 
channel substrates, under conditions of service and application, as demonstrated by sealant 
manufacturer based on testing and field experience. 

2. Suitability:  Comply with sealant and glass manufacturers' written instructions for selecting 
glazing sealants suitable for applications indicated and for conditions existing at time of 
installation. 
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3. Colors of Exposed Glazing Sealants:  As selected by AC Transit Representative from 
manufacturer's full range. 

B. Glazing Sealant:  Neutral-curing silicone glazing sealant complying with ASTM C 920, Type S, 
Grade NS, Class 100/50, Use NT. 

2.7 GLAZING TAPES 
A. Expanded Cellular Glazing Tapes:  Closed-cell, PVC foam tapes; factory coated with adhesive on both 
surfaces; and complying with AAMA 800 for the following types: 

1. AAMA 810.1, Type 1, for glazing applications in which tape acts as the primary sealant. 
2. AAMA 810.1, Type 2, for glazing applications in which tape is used in combination with a full 

bead of liquid sealant. 

2.8 MISCELLANEOUS GLAZING MATERIALS 
A. General:  Provide products of material, size, and shape complying with referenced glazing standard, 
requirements of manufacturers of glass and other glazing materials for application indicated, and with a proven 
record of compatibility with surfaces contacted in installation. 
B. Cleaners, Primers, and Sealers:  Types recommended by sealant or gasket manufacturer. 
C. Setting Blocks:  Elastomeric material with a Shore, Type A durometer hardness of 85, plus or minus 5. 
D. Spacers:  Elastomeric blocks or continuous extrusions of hardness required by glass manufacturer to 
maintain glass lites in place for installation indicated. 
E. Edge Blocks:  Elastomeric material of hardness needed to limit glass lateral movement (side walking). 
F. Cylindrical Glazing Sealant Backing:  ASTM C 1330, Type O (open-cell material), of size and density to 
control glazing sealant depth and otherwise produce optimum glazing sealant performance. 

2.9 FABRICATION OF GLAZING UNITS 
A. Fabricate glazing units in sizes required to fit openings indicated for Project, with edge and face 
clearances, edge and surface conditions, and bite complying with written instructions of product manufacturer 
and referenced glazing publications, to comply with system performance requirements. 
B. Clean-cut or flat-grind vertical edges of butt-glazed monolithic lites to produce square edges with slight 
chamfers at junctions of edges and faces. 
C. Grind smooth and polish exposed glass edges and corners. 

2.10 INSULATING GLASS TYPES 
A. Glass Type:  Insulating laminated glass with slight tint. 

1. Overall Unit Thickness:  As required by manufacturer’s engineer for specific application and 
performance requirements. 

2. Thickness of Outdoor Lite:  As required by manufacturer’s engineer for specific application and 
performance requirements. 

3. Outdoor Lite:  Flat glass, fully tempered where indicated and where required by performance 
criteria. 

4. Interspace Content:  Air. 
5. Indoor Lite:  Flat glass, fully tempered where indicated and where required by performance 

criteria. 
6. Provide safety glazing labeling. 

PART 3 - EXECUTION 

3.1 EXAMINATION 
A. Examine framing, glazing channels, and stops, with Installer present, for compliance with the following: 

1. Manufacturing and installation tolerances, including those for size, squareness, and offsets at 
corners. 

2. Presence and functioning of weep systems. 
3. Minimum required face and edge clearances. 
4. Effective sealing between joints of glass-framing members. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 
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3.2 PREPARATION 
A. Clean glazing channels and other framing members receiving glass immediately before glazing.  Remove 
coatings not firmly bonded to substrates. 
B. Examine glazing units to locate exterior and interior surfaces.  Label or mark units as needed so that 
exterior and interior surfaces are readily identifiable.  Do not use materials that will leave visible marks in the 
completed work. 

3.3 GLAZING, GENERAL 
A. Comply with combined written instructions of manufacturers of glass, sealants, gaskets, and other glazing 
materials, unless more stringent requirements are indicated, including those in referenced glazing publications. 
B. Adjust glazing channel dimensions as required by Project conditions during installation to provide 
necessary bite on glass, minimum edge and face clearances, and adequate sealant thicknesses, with reasonable 
tolerances. 
C. Protect glass edges from damage during handling and installation.  Remove damaged glass from Project 
site and legally dispose of off Project site.  Damaged glass is glass with edge damage or other imperfections that, 
when installed, could weaken glass and impair performance and appearance. 
D. Apply primers to joint surfaces where required for adhesion of sealants, as determined by preconstruction 
testing. 
E. Install setting blocks in sill rabbets, sized and located to comply with referenced glazing publications, 
unless otherwise required by glass manufacturer.  Set blocks in thin course of compatible sealant suitable for 
heel bead. 
F. Do not exceed edge pressures stipulated by glass manufacturers for installing glass lites. 
G. Provide spacers for glass lites where length plus width is larger than 50 inches. 

1. Locate spacers directly opposite each other on both inside and outside faces of glass.  Install 
correct size and spacing to preserve required face clearances, unless gaskets and glazing tapes are 
used that have demonstrated ability to maintain required face clearances and to comply with 
system performance requirements. 

2. Provide 1/8-inch minimum bite of spacers on glass and use thickness equal to sealant width.  With 
glazing tape, use thickness slightly less than final compressed thickness of tape. 

H. Provide edge blocking where indicated or needed to prevent glass lites from moving sideways in glazing 
channel, as recommended in writing by glass manufacturer and according to requirements in referenced glazing 
publications. 
I. Set glass lites in each series with uniform pattern, draw, bow, and similar characteristics. 
J. Set glass lites with proper orientation so that coatings face exterior or interior as specified. 
K. Where wedge-shaped gaskets are driven into one side of channel to pressurize sealant or gasket on 
opposite side, provide adequate anchorage so gasket cannot walk out when installation is subjected to movement. 
L. Square cut wedge-shaped gaskets at corners and install gaskets in a manner recommended by gasket 
manufacturer to prevent corners from pulling away; seal corner joints and butt joints with sealant recommended 
by gasket manufacturer. 

3.4 TAPE GLAZING 
A. Position tapes on fixed stops so that, when compressed by glass, their exposed edges are flush with or 
protrude slightly above sightline of stops. 
B. Install tapes continuously, but not necessarily in one continuous length.  Do not stretch tapes to make 
them fit opening. 
C. Cover vertical framing joints by applying tapes to heads and sills first and then to jambs.  Cover 
horizontal framing joints by applying tapes to jambs and then to heads and sills. 
D. Place joints in tapes at corners of opening with adjoining lengths butted together, not lapped.  Seal joints 
in tapes with compatible sealant approved by tape manufacturer. 
E. Do not remove release paper from tape until right before each glazing unit is installed. 
F. Apply heel bead of elastomeric sealant. 
G. Center glass lites in openings on setting blocks and press firmly against tape by inserting dense 
compression gaskets formed and installed to lock in place against faces of removable stops.  Start gasket 
applications at corners and work toward centers of openings. 
H. Apply cap bead of elastomeric sealant over exposed edge of tape. 
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3.5 GASKET GLAZING (DRY) 
A. Cut compression gaskets to lengths recommended by gasket manufacturer to fit openings exactly, with 
allowance for stretch during installation. 
B. Insert soft compression gasket between glass and frame or fixed stop so it is securely in place with joints 
miter cut and bonded together at corners. 
C. Installation with Drive-in Wedge Gaskets:  Center glass lites in openings on setting blocks and press 
firmly against soft compression gasket by inserting dense compression gaskets formed and installed to lock in 
place against faces of removable stops.  Start gasket applications at corners and work toward centers of openings.  
Compress gaskets to produce a weathertight seal without developing bending stresses in glass.  Seal gasket joints 
with sealant recommended by gasket manufacturer. 
D. Installation with Pressure-Glazing Stops:  Center glass lites in openings on setting blocks and press firmly 
against soft compression gasket.  Install dense compression gaskets and pressure-glazing stops, applying 
pressure uniformly to compression gaskets.  Compress gaskets to produce a weathertight seal without developing 
bending stresses in glass.  Seal gasket joints with sealant recommended by gasket manufacturer. 
E. Install gaskets so they protrude past face of glazing stops. 

3.6 SEALANT GLAZING (WET) 
A. Install continuous spacers, or spacers combined with cylindrical sealant backing, between glass lites and 
glazing stops to maintain glass face clearances and to prevent sealant from extruding into glass channel and 
blocking weep systems until sealants cure.  Secure spacers or spacers and backings in place and in position to 
control depth of installed sealant relative to edge clearance for optimum sealant performance. 
B. Force sealants into glazing channels to eliminate voids and to ensure complete wetting or bond of sealant 
to glass and channel surfaces. 
C. Tool exposed surfaces of sealants to provide a substantial wash away from glass. 

3.7 CLEANING AND PROTECTION 
A. Protect exterior glass from damage immediately after installation by attaching crossed streamers to 
framing held away from glass.  Do not apply markers to glass surface.  Remove nonpermanent labels and clean 
surfaces. 
B. Protect glass from contact with contaminating substances resulting from construction operations.  If, 
despite such protection, contaminating substances do come into contact with glass, remove substances 
immediately as recommended in writing by glass manufacturer. 
C. Examine glass surfaces adjacent to or below exterior concrete and other masonry surfaces at frequent 
intervals during construction, but not less than once a month, for buildup of dirt, scum, alkaline deposits, or 
stains; remove as recommended in writing by glass manufacturer. 
D. Remove and replace glass that is broken, chipped, cracked, or abraded or that is damaged from natural 
causes, accidents, and vandalism, during construction period. 
E. Wash glass on both exposed surfaces in each area of Project not more than four days before date 
scheduled for inspections that establish date of Substantial Completion.  Wash glass as recommended in writing 
by glass manufacturer. 

END OF SECTION 08 80 00 
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SECTION 09 91 13 - EXTERIOR PAINTING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes surface preparation and the application of paint systems on the 
following exterior substrates: 
1. Steel. 
2. Galvanized metal. 
3. Hollow metal doors and frames. 
4. Sign posts. 
5. Fences and Gates 
6. Equipment supports 

1.2 REFERENCES 

A. Master Painters Institute (MPI) 

1.3 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Samples for Initial Selection:  For each type of topcoat product indicated. 

C. Samples for Verification:  For each type of paint system and each color and gloss of topcoat 
indicated. 
1. Submit Paint Samples on each type of substrate for all exposed exterior surfaces to 

receive specifed paint and color, 8 inches square minimum. 
2. Step coats on Samples to show each coat required for system. 
3. Label each coat of each Sample. 
4. Label each Sample for location and application area. 

D. Product List:  For each product indicated, include the following: 
1. Cross-reference to paint system and locations of application areas.  Use same 

designations indicated on Drawings and in schedules. 
2. Printout of current "MPI Approved Products List" for each product category specified 

in Part 2, with the proposed product highlighted. 

1.4 QUALITY ASSURANCE 

A. MPI (Master Painters Institute) Standards: 
1. Products:  Complying with MPI standards indicated and listed in "MPI Approved 

Products List." 
2. Preparation and Workmanship:  Comply with requirements in "MPI Architectural 

Painting Specification Manual" for products and paint systems indicated. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Store materials not in use in tightly covered containers in well-ventilated areas with ambient 
temperatures continuously maintained at not less than 45 deg F . 
1. Maintain containers in clean condition, free of foreign materials and residue. 
2. Remove rags and waste from storage areas daily. 
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1.6 PROJECT CONDITIONS 

A. Apply paints only when temperature of surfaces to be painted and ambient air temperatures 
are between 50 and 95 deg F . 

B. Do not apply paints in snow, rain, fog, or mist; when relative humidity exceeds 85 percent; 
at temperatures less than 5 deg F above the dew point; or to damp or wet surfaces. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials described below that are from same production run (batch mix) as 
materials applied and that are packaged for storage and identified with labels describing 
contents. 
1. Quantity:  Furnish an additional 5 percent, but not less than 1 gal.  of each material 

and color applied. 

PART 2 - PRODUCTS 

2.1 PAINT, GENERAL 

A. Proprietary Products:  Use of manufacturer’s proprietary product names to designate 
materials and finishes is not intended to imply that products named are required to be used 
to the exclusion of equivalent products of other manufacturers.  For substitutions, comply 
with General Conditions 

B. Material Compatibility: 
1. Provide materials for use within each paint system that are compatible with one 

another and substrates indicated, under conditions of service and application as 
demonstrated by manufacturer, based on testing and field experience. 

2. For each coat in a paint system, provide products recommended in writing by 
manufacturers of topcoat for use in paint system and on substrate indicated. 

C. Colors:  As indicated in the color schedule in Part 3. 

D. VOC Content:  In compliance with local regulations. 

2.2 PRIMERS/SEALERS 

A. Alkali-Resistant Primer:  MPI #3. 

2.3 METAL PRIMERS 

A. Quick-Drying Alkyd Metal Primer:  MPI #76. 

B. Waterborne Galvanized-Metal Primer:  MPI #134. 

2.4 POLYURETHANE SYSTEM 

A. Primer:  Tnemec Series 90-97, Tnemec-Zinc; Carboline Carbozinc 859; or equal. 

B. Finish Coat:  Themec Series 1075, EnduraShield; Carboline Carbothane 133 VOC, or 
equal.   
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2.5 POLYURETHANE SYSTEM FOR GALVANIZED SURFACES  

A. Primer:  Tnemec 27WB applied at 2.0 to 3.0 mils; Carboline Galoseal WB, Carboguard 888; 
or equal. 

B. Finish Coat:  Themec Series 1075, EnduraShield; Carboline Carbothane 133 VOC, or 
equal.   

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine substrates and conditions, with Applicator present, for compliance with 
requirements for maximum moisture content and other conditions affecting performance of 
work. 

B. Verify suitability of substrates, including surface conditions and compatibility with existing 
finishes and primers. 

C. Begin coating application only after unsatisfactory conditions have been corrected and 
surfaces are dry. 
1. Beginning coating application constitutes Contractor's acceptance of substrates and 

conditions. 

3.2 PREPARATION 

A. Comply with manufacturer's written instructions and recommendations in "MPI Architectural 
Painting Specification Manual" applicable to substrates and paint systems indicated. 

B. Remove plates, machined surfaces, and similar items already in place that are not to be 
painted.  If removal is impractical or impossible because of size or weight of item, provide 
surface-applied protection before surface preparation and painting. 
1. After completing painting operations, use workers skilled in the trades involved to 

reinstall items that were removed.  Remove surface-applied protection if any. 
2. Do not paint over labels of independent testing agencies or equipment name, 

identification, performance rating, or nomenclature plates. 

C. Clean substrates of substances that could impair bond of paints, including dirt, oil, grease, 
and incompatible paints and encapsulants. 
1. Remove incompatible primers and reprime substrate with compatible primers as 

required to produce paint systems indicated. 

D. Concrete Masonry Substrates:  Remove efflorescence and chalk.  Do not paint surfaces if 
moisture content or alkalinity of surfaces to be painted exceeds that permitted in 
manufacturer's written instructions. 

E. Steel Substrates:  Remove rust and loose mill scale.  Clean using methods recommended 
in writing by paint manufacturer. 

F. Galvanized-Metal Substrates Enclosure Roofs:  Remove grease and oil residue from 
galvanized sheet metal fabricated from coil stock by mechanical methods to produce clean, 
lightly etched surfaces that promote adhesion of subsequently applied paints.  Clean per 
SSPC-SP1 to remove surface contamination if necessary 
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3.3 APPLICATION 

A. Apply paints according to manufacturer's written instructions. 
1. Use applicators and techniques suited for paint and substrate indicated. 
2. Paint surfaces behind movable items same as similar exposed surfaces.  Before final 

installation, paint surfaces behind permanently fixed items with prime coat only. 
3. Apply subsequent coats within manufacturer’s recommended re-coat time window.  
4. Apply specified dry film thicknesses (DFT) or the DFT recommended by the coating 

manufacturer, whichever is greater.   

B. Tint each undercoat a lighter shade to facilitate identification of each coat if multiple coats of 
same material are to be applied.  Tint undercoats to match color of topcoat, but provide 
sufficient difference in shade of undercoats to distinguish each separate coat. 

C. If undercoats or other conditions show through topcoat, apply additional coats until cured 
film has a uniform paint finish, color, and appearance. 

D. Apply paints to produce surface films without cloudiness, spotting, holidays, laps, brush 
marks, roller tracking, runs, sags, ropiness, or other surface imperfections.  Cut in sharp 
lines and color breaks. 

3.4 FIELD QUALITY CONTROL 

A. Testing of Paint Materials:  AC TRANSIT Representative reserves the right to invoke the 
following procedure at any time and as often as AC TRANSIT Representative deems 
necessary during the period when paints are being applied: 
1. AC TRANSIT Representative will engage the services of a qualified testing agency to 

sample paint materials being used.  Samples of material delivered to Project site will 
be taken, identified, sealed, and certified in presence of Contractor. 

2. Testing agency will perform tests for compliance of paint materials with product 
requirements. 

3. AC TRANSIT Representative may direct Contractor to stop applying paints if test 
results show materials being used do not comply with product requirements.  
Contractor shall remove noncomplying-paint materials from Project site, pay for 
testing, and repaint surfaces painted with rejected materials.  Contractor will be 
required to remove rejected materials from previously painted surfaces if, on 
repainting with complying materials, the two paints are incompatible. 

3.5 CLEANING AND PROTECTION 

A. At end of each workday, remove rubbish, empty cans, rags, and other discarded materials 
from Project site. 

B. After completing paint application, clean spattered surfaces.  Remove spattered paints by 
washing, scraping, or other methods.  Do not scratch or damage adjacent finished surfaces. 

C. Protect work of other trades against damage from paint application.  Correct damage to 
work of other trades by cleaning, repairing, replacing, and refinishing, as approved by AC 
TRANSIT Representative, and leave in an undamaged condition. 

D. At completion of construction activities of other trades, touch up and restore damaged or 
defaced painted surfaces. 
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3.6 EXTERIOR PAINTING SCHEDULE 

A. Steel Substrates:: 
1. Polyurethane System: Minimum Dry Film Thickness (DFT):  8 mils. 

a. Apply primer within 8 hours following specified SSPC SP 6 cleaning. 
b. Prime Coat:  Primer.  4.0 to 6.0 mils minimum DFT. 
c. Topcoat:  Finish Coat:  3.0 to 5.0 mils minimum DFT. 

B. Galvanized-Metal Substrates:   
1. Polyurethane System: Minimum Dry Film Thickness (DFT):  3.5 mils. 

a. Prime Coat:  As specified for polyurethane finish on galvanized surfaces.  0.5 
to 1.0 mils DFT for Galoseal WB; 2.0 to 3.0 mils for Tnemec 27WB or 
Carboguard 888.  

b. Topcoat:  Finish Coat:  3 mils maximum DFT.   

3.7 COLOR SCHEDULE 

A. Steel and Galvanized Steel at gates and fences, supports and miscellaneous components: 
as selected by AC Transit representative. 

B. Hollow Metal Doors and Frames:  As selected by AC Transit representative. 

C. Equipment Backboards, supporting metal framings and posts: As selected by AC Transit 
representative. 

END OF SECTION 09 91 13 
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SECTION 26 05 00 - COMMON WORK RESULTS FOR ELECTRICAL

PART 1 - GENERAL 

1.1 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.2 SUBMITTALS 

A. Product Data:  For sleeve seals. 

1.3 COORDINATION 

A. Coordinate arrangement, mounting, and support of electrical equipment: 
1. To allow maximum possible headroom unless specific mounting heights that reduce 

headroom are indicated. 
2. To provide for ease of disconnecting the equipment with minimum interference to other 

installations. 
3. To allow right of way for piping and conduit installed at required slope. 
4. So connecting raceways, cables, wire ways, cable trays, and bus ways will be clear of 

obstructions and of the working and access space of other equipment. 

B. Coordinate installation of required supporting devices and set sleeves in cast-in-place concrete, 
masonry walls, and other structural components as they are constructed. 

C. Coordinate location of access panels and doors for electrical items that are behind finished 
surfaces or otherwise concealed.  Access doors and panels are specified in Division 08 Section 
"Access Doors and Frames." 

D. Provide sleeve selection and application with selection and application of fire stopping. 

PART 2 - PRODUCTS 

2.1 SLEEVES FOR RACEWAYS AND CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral water stop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel. 
1. Minimum Metal Thickness: 

a. For sleeve cross-section rectangle perimeter less than 50 inches and no side more 
than 16 inches, thickness shall be 0.052 inch. 

b. For sleeve cross-section rectangle perimeter equal to, or more than, 50 inches and 
1 or more sides equal to, or more than, 16 inches, thickness shall be 0.138 inch. 

2.2 SLEEVE SEALS 

AC Transit 
Oakland 

 Section 26 05 00- page 1 of 3 

 



Security Upgrade Contract # 2009-1117
 

A. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and raceway or cable. 
1. Manufacturers:  Subject to compliance with requirements, available manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Advance Products & Systems, Inc. 
b. Calpico, Inc. 
c. Metraflex Co. 
d. Pipeline Seal and Insulator, Inc. 

2. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  
Include type and number required for material and size of raceway or cable. 

3. Pressure Plates:  Carbon steel.  Include two for each sealing element. 
4. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 

2.3 GROUT 

A. Nonmetallic, Shrinkage-Resistant Grout:  ASTM C 1107, factory-packaged, nonmetallic 
aggregate grout, noncorrosive, no staining, mixed with water to consistency suitable for 
application and a 30-minute working time. 

PART 3 - EXECUTION 

3.1 COMMON REQUIREMENTS FOR ELECTRICAL INSTALLATION 

A. Comply with NECA 1. 

B. Measure indicated mounting heights to bottom of unit for suspended items and to center of unit 
for wall-mounting items. 

C. Headroom Maintenance:  If mounting heights or other location criteria are not indicated, arrange 
and install components and equipment to provide maximum possible headroom consistent with 
these requirements. 

D. Equipment:  Install to facilitate service, maintenance, and repair or replacement of components 
of both electrical equipment and other nearby installations.  Connect in such a way as to 
facilitate future disconnecting with minimum interference with other items in the vicinity. 

E. Right of Way:  Give to piping systems installed at a required slope. 

3.2 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Electrical penetrations occur when raceways, cables, wire ways, cable trays, or bus ways 
penetrate concrete slabs, concrete or masonry walls, or fire-rated floor and wall assemblies. 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with fire stop system used are fabricated during construction of 
floor or wall. 
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E. Cut sleeves to length for mounting flush with both surfaces of walls. 

F. Extend sleeves installed in floors 2 inches above finished floor level. 

G. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway or 
cable, unless indicated otherwise. 

H. Seal space outside of sleeves with grout for penetrations of concrete and masonry 
1. Promptly pack grout solidly between sleeve and wall so no voids remain.  Tool exposed 

surfaces smooth; protect grout while curing. 

I. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and raceway or cable, using joint sealant appropriate for size, depth, and location of joint.  
Comply with requirements in Division 07 Section "Joint Sealants." 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway and cable penetrations.  Install sleeves and seal raceway and cable 
penetration sleeves with fire stop materials.  Comply with requirements in Division 07 Section 
"Penetration Fire stopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways and cables with flexible 
boot-type flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using steel pipe sleeves and 
mechanical sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between 
pipe and sleeve for installing mechanical sleeve seals. 

M. Underground, Exterior-Wall Penetrations:  Install cast-iron pipe sleeves.  Size sleeves to allow 
for 1-inch annular clear space between raceway or cable and sleeve for installing mechanical 
sleeve seals. 

3.3 SLEEVE-SEAL INSTALLATION 

A. Install to seal exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway or cable 
material and size.  Position raceway or cable in center of sleeve.  Assemble mechanical sleeve 
seals and install in annular space between raceway or cable and sleeve.  Tighten bolts against 
pressure plates that cause sealing elements to expand and make watertight seal. 

3.4 FIRESTOPPING 

A. Apply fire stopping to penetrations of fire-rated floor and wall assemblies for electrical 
installations to restore original fire-resistance rating of assembly.   
 
END OF SECTION 26 05 00 
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SECTION 26 05 19 - LOW-VOLTAGE ELECTRICAL POWER CONDUCTORS AND CABLES

PART 1 - GENERAL 

1.1 DEFINITIONS 

A. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

B. NBR:  Acrylonitrile-butadiene rubber. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Qualification Data:  For testing agency. 

C. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

1.4 COORDINATION 

A. Set sleeves in cast-in-place concrete, masonry walls, and other structural components as they 
are constructed. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS AND CABLES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 

B. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Alcan Products Corporation; Alcan Cable Division. 
2. American Insulated Wire Corp.; a Leviton Company. 
3. General Cable Corporation. 
4. Senator Wire & Cable Company. 
5. Southwire Company. 

C. Copper Conductors:  Comply with NEMA WC 70. 

D. Conductor Insulation:  Comply with NEMA WC 70 for Types THW, THHN-THWN, XHHW, UF 
and SO. 

E. Multiconductor Cable:  Comply with NEMA WC 70 for armored cable (Type AC), metal-clad 
cable (Type MC), nonmetallic-sheathed cable (Type NM) and Type SO with ground wire. 
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2.2 CONNECTORS AND SPLICES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. AFC Cable Systems, Inc. 
2. Hubbell Power Systems, Inc. 
3. O-Z/Gedney; EGS Electrical Group LLC. 
4. 3M; Electrical Products Division. 
5. Tyco Electronics Corp. 

B. Description:  Factory-fabricated connectors and splices of size, ampacity rating, material, type, 
and class for application and service indicated. 

C. Connect and splice wire No. 8 AWG and smaller with self-insulating, wire nut connectors. 

D. Joints, taps, and splices of wire above grade shall be made by means of “Ideal-Nut” connectors 
or “3M Scothlok” spring connectors which are resistant to vibration. 

E. Taps and splices of wire within in-grade hand holes grade shall be made by means of Burndy 
Type YC-C compression connectors. Each joint, tap and splice in conductor of #8 and larger 
shall have the connector voids filled with electrical insulation putty and be taped with rubber 
covered with plastic tape providing insulation not less than one and a half times the thickness of 
the original insulation with two half-lapped layers each, Scotch #33. 

2.3 SLEEVES FOR CABLES 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral water stop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of fire stopping 
specified in Division 07 Section "Penetration Fire stopping." 

2.4 SLEEVE SEALS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 
1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  

Include type and number required for material and size of raceway or cable. 
2. Pressure Plates:  Plastic.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 
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PART 3 - EXECUTION 

3.1 CONDUCTOR MATERIAL APPLICATIONS 

A. Feeders:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and larger. 

B. Branch Circuits:  Copper.  Solid for No. 10 AWG and smaller; stranded for No. 8 AWG and 
larger. 

3.2 CONDUCTOR INSULATION AND MULTICONDUCTOR CABLE APPLICATIONS AND WIRING 
METHODS 

A. Service Entrance:  Type XHHW, single conductors in raceway. 

B. Exposed Feeders:  Type THHN-THWN, single conductors in raceway. 

C. Feeders Concealed in Ceilings, Walls, Partitions, and Crawlspaces:  Type THHN-THWN, single 
conductors in raceway. 

D. Feeders Concealed in Concrete, below Slabs-on-Grade, and Underground:  Type THHN-
THWN, single conductors in raceway. 

E. Exposed Branch Circuits, Including in Crawlspaces:  Type THHN-THWN, single conductors in 
raceway. 

F. Branch Circuits Concealed in Ceilings, Walls, and Partitions:  Type THHN-THWN, single 
conductors in raceway. 

G. Branch Circuits Concealed in Concrete, below Slabs-on-Grade, and Underground:  
Type THHN-THWN, single conductors in raceway. 

H. Class 1 Control Circuits:  Type THHN-THWN, in raceway. 

I. Class 2 Control Circuits:  Type THHN-THWN, in raceway or Power-limited cable, concealed in 
building finishes. 

J. Branch Circuits Concealed in structural steel supports, Type UF, Type MC or Type THHN-
THWN, single conductors in raceway. Conceal wiring systems within exterior structure. Where 
concealment is not possible run wiring system in exposed painted conduit. 

K. Branch Circuits Concealed in lighting poles, Type UF, Type MC or Type THHN-THWN, single 
conductors in raceway. 

3.3 INSTALLATION OF CONDUCTORS AND CABLES 

A. Conceal cables in finished walls, ceilings, and floors, unless otherwise indicated. 

B. Use manufacturer-approved pulling compound or lubricant where necessary; compound used 
must not deteriorate conductor or insulation.  Do not exceed manufacturer's recommended 
maximum pulling tensions and sidewall pressure values. 

C. Use pulling means, including fish tape, cable, rope, and basket-weave wire/cable grips that will 
not damage cables or raceway. 
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D. Install exposed cables parallel and perpendicular to surfaces of exposed structural members, 
and follow surface contours where possible. 

E. Support cables according to Division 26 Section "Hangers and Supports for Electrical Systems." 

F. Identify and color-code conductors and cables according to Division 26 Section "Identification 
for Electrical Systems." 

G. Use no wire smaller than No. 12 AWG for power and lighting circuits, and no smaller than 
No. 14 AWG for control wiring.  Provide minimum of No. 12 AWG for all switch legs.  Provide 
neutral conductor of the same size as the phase conductors to which it is associated. 

H. Use No. 10 AWG conductor minimum for 20 ampere, 120 volt branch circuits longer than 
100 feet, and for 20 ampere, 277 volt branch circuits longer than 200 feet. 

I. Provide homerun conductors of continuous length without joint or splice from over current 
device to first outlet. 

J. Provide main service and feeder conductors of continuous length without joint or splice for their 
entire length. 

K. Neatly train and lace wiring inside boxes, panelboards, switchgear, motor control centers, wiring 
gutters, and other equipment using Thomas & Betts "Ty-Wraps." or similar 

L. Provide equal conductor lengths for all parallel circuits. 

M. Provide individual neutral for branch circuits unless indicated otherwise. 

N. Drawings indicate proposed circuiting only, and do not indicate every conductor unless intent is 
unclear and further clarification is required.  Provide the necessary travellers for all three-way 
and four-way switches. 

O. Pull all conductors into a raceway at the same time.  Use UL listed wire pulling lubricant.  Do not 
exceed manufacturer's recommended tension. 

P. Install wire in raceway after interior of building has been physically protected from the weather 
and all mechanical work likely to injure conductors has been completed. 

Q. Completely and thoroughly swab raceway system before installing conductors. 

R. Remove and discard conductors cut too short or installed in wrong raceway.  Do not install 
conductors which have been removed from a raceway. 

S. Do not install conductors in conduit which contains wires already in place. 

3.4 CONNECTIONS 

A. Tighten electrical connectors and terminals according to manufacturer's published torque-
tightening values.  If manufacturer's torque values are not indicated, use those specified in 
UL 486A and UL 486B. 

B. Make splices and taps that are compatible with conductor material and that possess equivalent 
or better mechanical strength and insulation ratings than unspliced conductors. 

C. Wiring at Outlets:  Install conductor at each outlet, with at least 6 inches of slack. 
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D. Connectors shall be large enough to enclose and securely fasten all strands of the conductor. 

E. Thoroughly clean wires before installing lugs and connectors. 

F. Make splices, taps and terminations to carry full ampacity of conductors without perceptible 
temperature rise. 

G. Provide joints in branch circuits only where such circuits divide.  Where circuits divide, provide 
one through circuit to which the branch is spliced from the circuit.  Do not leave joints in branch 
circuits for fixture hanger to make.  Make all taps and splices with approved type compression 
connector. 

H. Terminate spare conductors with electrical tape. 

I. Identify and label all conductor terminations as specified in electrical identification. 

J. Properly terminate indicated conductors in equipment furnished and provide properly sized lugs 

3.5 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of fire stopping 
specified in Division 07 Section "Penetration Fire stopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 
1. For sleeve rectangle perimeter less than 50 inches and no side greater than 16 inches, 

thickness shall be 0.052 inch. 
2. For sleeve rectangle perimeter equal to, or greater than, 50 inches and 1 or more sides 

equal to, or greater than, 16 inches, thickness shall be 0.138 inch. 

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with fire stop system used are fabricated during construction of 
floor or wall. 

F. Cut sleeves to length for mounting flush with both wall surfaces. 

G. Extend sleeves installed in floors 2 inches above finished floor level. 

H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and cable unless 
sleeve seal is to be installed [or unless seismic criteria require different clearance]. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry [and with 
approved joint compound for gypsum board assemblies]. 

J. Interior Penetrations of Non-Fire-Rated Walls and Floors:  Seal annular space between sleeve 
and cable, using joint sealant appropriate for size, depth, and location of joint according to 
Division 07 Section "Joint Sealants." 

K. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at cable penetrations.  Install sleeves and seal with fire stop materials according to 
Division 07 Section "Penetration Fire stopping." 
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L. Roof-Penetration Sleeves:  Seal penetration of individual cables with flexible boot-type flashing 
units applied in coordination with roofing work. 

M. Aboveground Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Size sleeves to allow for 1-inch annular clear space between pipe and sleeve for 
installing mechanical sleeve seals. 

N. Underground Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size sleeves 
to allow for 1-inch annular clear space between cable and sleeve for installing mechanical 
sleeve seals. 

3.6 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground exterior-wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for cable material 
and size.  Position cable in center of sleeve.  Assemble mechanical sleeve seals and install in 
annular space between cable and sleeve.  Tighten bolts against pressure plates that cause 
sealing elements to expand and make watertight seal. 

3.7 FIRESTOPPING 

A. Apply fire stopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly according to Division 07 Section "Penetration Fire 
stopping." 

3.8 FIELD QUALITY CONTROL 

A. Testing Agency:  Engage a qualified testing agency to perform tests and inspections and 
prepare test reports. 

B. Tests and Inspections: 
1. Test insulation resistance of each main feeder and service after the installation is 

complete but before the connection is made to its source and point of termination. 
2. Test insulation resistance using Biddle Megger or equivalent test instrument at a voltage 

not less than 1,000 volts DC.  Measure resistance from phase-to-phase and 
phase-to-ground.  In circuits where insulation test value is lower than 1 megohm, remove 
and replace conductor and retest. 

3. Visually inspect connections of every branch circuit for tightness. 
4. Ensure that grounding conductor is electrically continuous. 
5. Test branch circuits against grounds, shorts or other faults. 
6. Inspect grounding and bonding system conductors and connections for tightness and 

proper installation. 
7. Test system for stray currents and ground shorts.  If stray currents and shorts are 

detected, eliminate or correct as required. 

C. Test Reports:  Prepare a written report to record the following: 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Test results that do not comply with requirements and corrective action taken to achieve 

compliance with requirements. 

D. Remove and replace malfunctioning units and retest as specified above. 

END OF SECTION 26 05 19 
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SECTION 26 05 26 - GROUNDING AND BONDING FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes methods and materials for grounding systems and equipment. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated. 

B. Field quality-control test reports. 

1.3 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with UL 467 for grounding and bonding materials and equipment. 

PART 2 - PRODUCTS 

2.1 CONDUCTORS 

A. Insulated Conductors:  Copper wire or cable insulated for 600 V unless otherwise required by 
applicable Code or authorities having jurisdiction. 

B. Bare Copper Conductors: 
1. Solid Conductors:  ASTM B 3. 
2. Stranded Conductors:  ASTM B 8. 
3. Tinned Conductors:  ASTM B 33. 
4. Bonding Cable:  28 kcmil, 14 strands of No. 17 AWG conductor, 1/4 inch in diameter. 
5. Bonding Conductor:  No. 4 or No. 6 AWG, stranded conductor. 
6. Bonding Jumper:  Copper tape, braided conductors, terminated with copper ferrules; 1-

5/8 inches wide and 1/16 inch thick. 
7. Tinned Bonding Jumper:  Tinned-copper tape, braided conductors, terminated with 

copper ferrules; 1-5/8 inches wide and 1/16 inch thick. 

2.2 CONNECTORS 

A. Listed and labeled by a nationally recognized testing laboratory acceptable to authorities having 
jurisdiction for applications in which used, and for specific types, sizes, and combinations of 
conductors and other items connected. 

B. Bolted Connectors for Conductors and Pipes:  Copper or copper alloy, bolted pressure-type, 
with at least two bolts. 
1. Pipe Connectors:  Clamp type, sized for pipe. 

C. Welded Connectors:  Exothermic-welding kits of types recommended by kit manufacturer for 
materials being joined and installation conditions. 

2.3 GROUNDING ELECTRODES 
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A. Ground Rods:  Copper-clad steel, sectional type; 3/4 inch by10 feet in diameter. 

PART 3 - EXECUTION 

3.1 APPLICATIONS 

A. Conductor Terminations and Connections: 
1. Pipe and Equipment Grounding Conductor Terminations:  Bolted connectors. 
2. Underground Connections:  Welded connectors except at test wells and as otherwise 

indicated. 
3. Connections to Ground Rods at Test Wells:  Bolted connectors. 
4. Connections to Structural Steel:  Welded connectors. 

3.2 EQUIPMENT GROUNDING 

A. Install insulated equipment grounding conductors with all feeders and branch circuits. 

B. Metal Poles Supporting Outdoor Lighting Fixtures:  Install grounding electrode and a separate 
insulated equipment grounding conductor in addition to grounding conductor installed with 
branch-circuit conductors. 

3.3 INSTALLATION 

A. Grounding Conductors:  Route along shortest and straightest paths possible, unless otherwise 
indicated or required by Code.  Avoid obstructing access or placing conductors where they may 
be subjected to strain, impact, or damage. 

B. Ground Rods:  Drive rods until tops are 2 inches below finished floor or final grade, unless 
otherwise indicated. 
1. Interconnect ground rods with grounding electrode conductor below grade and as 

otherwise indicated.  Make connections without exposing steel or damaging coating, if 
any. 

2. For grounding electrode system, install at least three rods spaced at least one-rod length 
from each other and located at least the same distance from other grounding electrodes, 
and connect to the service grounding electrode conductor. 

C. Bonding Straps and Jumpers:  Install in locations accessible for inspection and maintenance, 
except where routed through short lengths of conduit. 
1. Bonding to Structure:  Bond straps directly to basic structure, taking care not to penetrate 

any adjacent parts. 
2. Bonding to Equipment Mounted on Vibration Isolation Hangers and Supports:  Install so 

vibration is not transmitted to rigidly mounted equipment. 
3. Use exothermic-welded connectors for outdoor locations, but if a disconnect-type 

connection is required, use a bolted clamp. 

D. Ground Ring:  Install a grounding conductor, electrically connected to each building structure 
ground rod and to each indicated item, extending around the perimeter of area or item 
indicated. 
1. Install tinned-copper conductor not less than No. 2/0 AWG for ground ring and for taps to 

building steel. 
2. Bury ground ring not less than 24 inches from building foundation. 

END OF SECTION 26 05 26 
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SECTION 26 05 29 - HANGERS AND SUPPORTS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Hangers and supports for electrical equipment and systems. 
2. Construction requirements for concrete bases. 

1.2 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. IMC:  Intermediate metal conduit. 

C. RMC:  Rigid metal conduit. 

1.3 PERFORMANCE REQUIREMENTS 

A. Delegated Design:  Design supports for multiple raceways, including comprehensive 
engineering analysis by a qualified professional engineer, using performance requirements and 
design criteria indicated. 

B. Design supports for multiple raceways capable of supporting combined weight of supported 
systems and its contents. 

C. Design equipment supports capable of supporting combined operating weight of supported 
equipment and connected systems and components. 

D. Rated Strength:  Adequate in tension, shear, and pullout force to resist maximum loads 
calculated or imposed for this Project, with a minimum structural safety factor of five times the 
applied force. 

1.4 SUBMITTALS 

A. Product Data:  For the following: 
1. Steel slotted support systems. 

B. Shop Drawings:  Signed and sealed by a qualified professional engineer. Show fabrication and 
installation details and include calculations for the following: 
1. Trapeze hangers.  Include Product Data for components. 
2. Steel slotted channel systems.  Include Product Data for components. 
3. Equipment supports. 

C. Welding certificates. 

1.5 QUALITY ASSURANCE 

A. Welding:  Qualify procedures and personnel according to AWS D1.1/D1.1M, "Structural Welding 
Code - Steel." 

B. Comply with NFPA 70. 
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1.6 COORDINATION 

A. Coordinate size and location of concrete bases.  Cast anchor-bolt inserts into bases.  Concrete, 
reinforcement, and formwork requirements are specified in Division 03. 

B. Coordinate installation of roof curbs, equipment supports, and roof penetrations.  These items 
are specified in Division 07 Section "Roof Accessories." 

PART 2 - PRODUCTS 

2.1 SUPPORT, ANCHORAGE, AND ATTACHMENT COMPONENTS 

A. Steel Slotted Support Systems:  Comply with MFMA-4, factory-fabricated components for field 
assembly. 
1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not limited to, 
the following: 
a. Allied Tube & Conduit. 
b. Cooper B-Line, Inc.; a division of Cooper Industries. 
c. ERICO International Corporation. 
d. GS Metals Corp. 
e. Thomas & Betts Corporation. 
f. Unistrut; Tyco International, Ltd. 
g. Wesanco, Inc. 

2. Metallic Coatings:  Hot-dip galvanized after fabrication and applied according to MFMA-4. 
3. Channel Dimensions:  Selected for applicable load criteria. 
4. White PVC end caps on all construction channel ends. 

B. Raceway and Cable Supports:  As described in NECA 1 and NECA 101. 

C. Conduit and Cable Support Devices:  Steel and malleable-iron hangers, clamps, and associated 
fittings, designed for types and sizes of raceway or cable to be supported. 

D. Support for Conductors in Vertical Conduit:  Factory-fabricated assembly consisting of threaded 
body and insulating wedging plug or plugs for non-armored electrical conductors or cables in 
riser conduits.  Plugs shall have number, size, and shape of conductor gripping pieces as 
required to suit individual conductors or cables supported.  Body shall be malleable iron. 

E. Structural Steel for Fabricated Supports and Restraints:  ASTM A 36/A 36M, steel plates, 
shapes, and bars; black and galvanized. 

F. Mounting, Anchoring, and Attachment Components:  Items for fastening electrical items or their 
supports to building surfaces include the following: 
1. Powder-Actuated Fasteners:  Threaded-steel stud, for use in hardened Portland cement 

concrete, steel, or wood, with tension, shear, and pullout capacities appropriate for 
supported loads and building materials where used. 
a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
1) Hilti Inc. 
2) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
3) MKT Fastening, LLC. 
4) Simpson Strong-Tie Co., Inc.; Masterset Fastening Systems Unit. 

AC Transit 
Oakland 

 Section 26 05 29- page 2 of 5 

 



Security Upgrade Contract # 2009-1117
 

2. Mechanical-Expansion Anchors:  Insert-wedge-type, zinc-coated steel, for use in 
hardened Portland cement concrete with tension, shear, and pullout capacities 
appropriate for supported loads and building materials in which used. 
a. Available Manufacturers:  Subject to compliance with requirements, manufacturers 

offering products that may be incorporated into the Work include, but are not 
limited to, the following: 
1) Cooper B-Line, Inc.; a division of Cooper Industries. 
2) Empire Tool and Manufacturing Co., Inc. 
3) Hilti Inc. 
4) ITW Ramset/Red Head; a division of Illinois Tool Works, Inc. 
5) MKT Fastening, LLC. 

3. Concrete Inserts:  Steel or malleable-iron, slotted support system units similar to MSS 
Type 18; complying with MFMA-4 or MSS SP-58. 

4. Clamps for Attachment to Steel Structural Elements:  MSS SP-58, type suitable for 
attached structural element. 

5. Through Bolts:  Structural type, hex head, and high strength.  Comply with ASTM A 325. 
6. Toggle Bolts:  All-steel springhead type. 
7. Hanger Rods:  Threaded steel. 

2.2 FABRICATED METAL EQUIPMENT SUPPORT ASSEMBLIES 

A. Description:  Welded or bolted, structural-steel shapes, shop or field fabricated to fit dimensions 
of supported equipment. 

B. Materials:  Comply with requirements in Division 05 Section "Metal Fabrications" for steel 
shapes and plates. 

PART 3 - EXECUTION 

3.1 APPLICATION 

A. Comply with NECA 1 and NECA 101 for application of hangers and supports for electrical 
equipment and systems except if requirements in this Section are stricter. 

B. Maximum Support Spacing and Minimum Hanger Rod Size for Raceway:  Space supports for 
EMT, IMC, and RMC as scheduled in NECA 1, where it’s Table 1 lists maximum spacings less 
than stated in NFPA 70.  Minimum rod size shall be 1/4 inch in diameter. 

C. Multiple Raceways or Cables:  Install trapeze-type supports fabricated with steel slotted [or 
other ]support system, sized so capacity can be increased by at least [25] percent in future 
without exceeding specified design load limits. 
1. Secure raceways and cables to these supports with two-bolt conduit clamps or single-bolt 

conduit clamps or single-bolt conduit clamps using spring friction action for retention in 
support channel. 

D. Spring-steel clamps designed for supporting single conduits without bolts may be used for 1-
1/2-inch and smaller raceways serving branch circuits and communication systems above 
suspended ceilings and for fastening raceways to trapeze supports. 

3.2 SUPPORT INSTALLATION 

A. Comply with NECA 1 and NECA 101 for installation requirements except as specified in this 
Article. 
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B. Raceway Support Methods:  In addition to methods described in NECA 1, EMT, IMC, and RMC 
may be supported by openings through structure members, as permitted in NFPA 70. 

C. Strength of Support Assemblies:  Where not indicated, select sizes of components so strength 
will be adequate to carry present and future static loads within specified loading limits.  
Minimum static design load used for strength determination shall be weight of supported 
components plus 200 lb. 

D. Mounting and Anchorage of Surface-Mounted Equipment and Components:  Anchor and fasten 
electrical items and their supports to building structural elements by the following methods 
unless otherwise indicated by code: 
1. To Wood:  Fasten with lag screws or through bolts. 
2. To New Concrete:  Bolt to concrete inserts. 
3. To Masonry:  Approved toggle-type bolts on hollow masonry units and expansion anchor 

fasteners on solid masonry units. 
4. To Existing Concrete:  Expansion anchor fasteners. 
5. Instead of expansion anchors, powder-actuated driven threaded studs provided with lock 

washers and nuts may be used in existing standard-weight concrete 4 inches thick or 
greater.  Do not use for anchorage to lightweight-aggregate concrete or for slabs less 
than 4 inches thick. 

6. To Steel:  Welded threaded studs complying with AWS D1.1/D1.1M, with lock washers 
and nuts, Beam clamps (MSS Type 19, 21, 23, 25, or 27) complying with MSS SP-69 or 
Spring-tension clamps. 

7. To Light Steel:  Sheet metal screws. 
8. Items Mounted on Hollow Walls and Nonstructural Building Surfaces:  Mount cabinets, 

panelboards, disconnect switches, control enclosures, pull and junction boxes, 
transformers, and other devices on slotted-channel racks attached to substrate by means 
that meet seismic-restraint strength and anchorage requirements. 

E. Drill holes for expansion anchors in concrete at locations and to depths that avoid reinforcing 
bars. 

F. Do not fasten supports to piping, ductwork, mechanical equipment, or conduit. 

G. Do not drill structural steel members. Where attachment is required to be made to exposed 
exterior structural members and canopies, provide steel mounting plates rigidly welded to the 
steel members of sufficient size and thickness for application. Plates shall be provided with 
welded threaded studs to accommodate the equipment to be supported.  Finish of assembly to 
match structural steel. 

H. Install surface-mounted cabinets and panelboards with minimum of four anchors. Provide 
additional support as required to adequately support cabinets and panels. 

I. Provide additional support as required to adequately support wall mounted interior and exterior 
lighting fixtures and outlet boxes. Conceal support in finished spaces. Install backing in stud 
walls prior to sheet rocking or installation of exterior wall assembly 

J. Install PVC end caps on all exposed channel ends. 

3.3 INSTALLATION OF FABRICATED METAL SUPPORTS 

A. Comply with installation requirements in Division 05 Section "Metal Fabrications" for site-
fabricated metal supports. 
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B. Cut, fit, and place miscellaneous metal supports accurately in location, alignment, and elevation 
to support and anchor electrical materials and equipment. 

C. Field Welding:  Comply with AWS D1.1/D1.1M. 

3.4 CONCRETE BASES 

A. Construct concrete bases of dimensions indicated but not less than 4 inches larger in both 
directions than supported unit, and so anchors will be a minimum of 10 bolt diameters from 
edge of the base. 

B. Use 4000-psi, 28-day compressive-strength concrete.  Concrete materials, reinforcement, and 
placement requirements are specified in 32 16 13 CONCRETE FOUNDATIONS, CURBS AND 
GUTTERS 

C. Anchor equipment to concrete base. 
1. Place and secure anchorage devices.  Use supported equipment manufacturer's setting 

drawings, templates, diagrams, instructions, and directions furnished with items to be 
embedded. 

2. Install anchor bolts to elevations required for proper attachment to supported equipment. 
3. Install anchor bolts according to anchor-bolt manufacturer's written instructions. 

3.5 PAINTING 

A. Touchup:  Clean field welds and abraded areas of shop paint.  Paint exposed areas 
immediately after erecting hangers and supports.  Use same materials as used for shop 
painting.  Comply with SSPC-PA 1 requirements for touching up field-painted surfaces. 
1. Apply paint by brush or spray to provide minimum dry film thickness of 2.0 mils. 

B. Touchup:  Comply with requirements in Division 09 painting Sections for cleaning and touchup 
painting of field welds, bolted connections, and abraded areas of shop paint on miscellaneous 
metal. 

C. Galvanized Surfaces:  Clean welds, bolted connections, and abraded areas and apply 
galvanizing-repair paint to comply with ASTM A 780. 

END OF SECTION 26 05 29 
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SECTION 26 05 33 - RACEWAY AND BOXES FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes raceways, fittings, boxes, enclosures, and cabinets for electrical wiring. 

1.2 DEFINITIONS 

A. EMT:  Electrical metallic tubing. 

B. ENT:  Electrical nonmetallic tubing. 

C. EPDM:  Ethylene-propylene-diene terpolymer rubber. 

D. FMC:  Flexible metal conduit. 

E. IMC:  Intermediate metal conduit. 

F. LFMC:  Liquidtight flexible metal conduit. 

G. LFNC:  Liquidtight flexible nonmetallic conduit. 

H. NBR:  Acrylonitrile-butadiene rubber. 

I. RNC:  Rigid nonmetallic conduit. 

1.3 SUBMITTALS 

A. Product Data:  For surface raceways, wire ways and fittings, floor boxes, hinged-cover 
enclosures, and cabinets. 

B. Shop Drawings:  For the following raceway components.  Include plans, elevations, sections, 
details, and attachments to other work. 
1. Custom enclosures and cabinets. 
2. For hand holes and boxes for underground wiring, including the following: 

a. Duct entry provisions, including locations and duct sizes. 
b. Frame and cover design. 
c. Grounding details. 
d. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 
e. Joint details. 

C. Samples for Initial Selection:  For wire ways and surface raceways with factory-applied texture 
and color finishes. 
1. Size:  2 feet length 

D. Samples for Verification:  For each type of exposed finish required for wire ways and surface 
raceways, prepared on Samples of size indicated below. 
1. Size:  2 feet length 

E. Coordination Drawings:  Conduit routing plans, drawn to scale, on which the following items are 
shown and coordinated with each other, based on input from installers of the items involved: 
1. Structural members in the paths of conduit groups with common supports. 
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2. HVAC and plumbing items and architectural features in the paths of conduit groups with 
common supports. 

F. Manufacturer Seismic Qualification Certification:  Submit certification that enclosures and 
cabinets and their mounting provisions, including those for internal components, will withstand 
seismic forces defined in Division 26 Section "Vibration and Seismic Controls for Electrical 
Systems." Include the following: 
1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
a. The term "withstand" means "the cabinet or enclosure will remain in place without 

separation of any parts when subjected to the seismic forces specified and the unit 
will retain its enclosure characteristics, including its interior accessibility, after the 
seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

G. Qualification Data:  For professional engineer and testing agency. 

H. Source quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

B. Comply with NFPA 70. 

1.5 SPECIAL AREA CLASSIFICATION 

A. Class 1, Division 1:  Where indicated on the drawings. 

B. Class 1, Division 2:  Where indicated on the drawings. 

PART 2 - PRODUCTS 

2.1 METAL CONDUIT AND TUBING 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. AFC Cable Systems, Inc. 
2. Alflex Inc. 
3. Allied Tube & Conduit; a Tyco International Ltd. Co. 
4. Anamet Electrical, Inc.; Anaconda Metal Hose. 
5. Electri-Flex Co. 
6. Manhattan/CDT/Cole-Flex. 
7. Maverick Tube Corporation. 
8. O-Z Gedney; a unit of General Signal. 
9. Wheatland Tube Company. 

B. Rigid Steel Conduit:  ANSI C80.1. 

C. PVC-Coated Steel Conduit:  PVC-coated rigid steel conduit. 
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1. Comply with NEMA RN 1. 
2. Coating Thickness:  0.040 inch, minimum. 

D. EMT:  ANSI C80.3. 

E. FMC:  Zinc-coated steel. 

F. LFMC:  Flexible steel conduit with PVC jacket. 

G. Fittings for Conduit (Including all Types and Flexible and Liquidtight), EMT, and Cable:  
NEMA FB 1; listed for type and size raceway with which used, and for application and 
environment in which installed. 
1. Conduit Fittings for Hazardous (Classified) Locations:  Comply with UL 886. 
2. Fittings for EMT:  Steel or die-cast, set-screw or compression type. 
3. Coating for Fittings for PVC-Coated Conduit:  Minimum thickness, 0.040 inch, with 

overlapping sleeves protecting threaded joints. 

H. Joint Compound for Rigid Steel Conduit or IMC:  Listed for use in cable connector assemblies, 
and compounded for use to lubricate and protect threaded raceway joints from corrosion and 
enhance their conductivity. 

2.2 NONMETALLIC CONDUIT AND TUBING 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. AFC Cable Systems, Inc. 
2. Anamet Electrical, Inc.; Anaconda Metal Hose. 
3. Arnco Corporation. 
4. CANTEX Inc. 
5. CertainTeed Corp.; Pipe & Plastics Group. 
6. Condux International, Inc. 
7. ElecSYS, Inc. 
8. Electri-Flex Co. 
9. Lamson & Sessions; Carlon Electrical Products. 
10. Manhattan/CDT/Cole-Flex. 
11. RACO; a Hubbell Company. 
12. Thomas & Betts Corporation. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC, unless otherwise indicated. 

C. Fittings for RNC:  NEMA TC 3; match to conduit or tubing type and material. 

2.3 METAL WIREWAYS 

A. Manufacturers:  Subject to compliance with requirements, provide products by one of the 
following: 
1. Cooper B-Line, Inc. 
2. Hoffman. 
3. Square D; Schneider Electric. 

B. Description:  Sheet metal sized and shaped as indicated, NEMA 250, Type 1, unless otherwise 
indicated. 
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C. Fittings and Accessories:  Include couplings, offsets, elbows, expansion joints, adapters, hold-
down straps, end caps, and other fittings to match and mate with wire ways as required for 
complete system. 

D. Wire way Covers:  Hinged type or Screw-cover type. Flanged-and-gasketed type in exterior, 
wet, damp or humid locations. 

E. Finish:  Manufacturer's standard enamel finish. 

2.4 SURFACE RACEWAYS 

A. Surface Metal Raceways:  Galvanized steel with snap-on covers.  Manufacturer's standard 
enamel finishes in color selected by Architect. 
1. Manufacturers:  Subject to compliance with requirements, provide products by one of the 

following: 
a. Thomas & Betts Corporation. 
b. Walker Systems, Inc.; Wiremold Company (The). 
c. Wiremold Company (The); Electrical Sales Division. 

2.5 BOXES, ENCLOSURES, AND CABINETS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Cooper Crouse-Hinds; Div. of Cooper Industries, Inc. 
2. EGS/Appleton Electric. 
3. Erickson Electrical Equipment Company. 
4. Hoffman. 
5. Hubbell Incorporated; Killark Electric Manufacturing Co. Division. 
6. O-Z/Gedney; a unit of General Signal. 
7. RACO; a Hubbell Company. 
8. Robroy Industries, Inc.; Enclosure Division. 
9. Scott Fetzer Co.; Adalet Division. 
10. Spring City Electrical Manufacturing Company. 
11. Thomas & Betts Corporation. 
12. Walker Systems, Inc.; Wiremold Company (The). 
13. Woodhead, Daniel Company; Woodhead Industries, Inc. Subsidiary. 

B. Sheet Metal Outlet and Device Boxes:  NEMA OS 1. 

C. Cast-Metal Outlet and Device Boxes:  NEMA FB 1, ferrous alloy or aluminum, Type FD, with 
gasketed cover. 

D. Metal Floor Boxes:  Cast or sheet metal, semi-adjustable, rectangular. 

E. Small Sheet Metal Pull and Junction Boxes:  NEMA OS 1. 

F. Cast-Metal Access, Pull, and Junction Boxes:  NEMA FB 1, galvanized or cast iron with 
gasketed cover. 

G. Hinged-Cover Enclosures:  NEMA 250, Type 1, with continuous-hinge cover with flush latch, 
unless otherwise indicated. 
1. Metal Enclosures:  Steel, finished inside and out with manufacturer's standard enamel. 

H. Cabinets: 
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1. NEMA 250, Type 1, galvanized-steel box with removable interior panel and removable 
front, finished inside and out with manufacturer's standard enamel. 

2. NEMA Type 4, outdoor above ground pull boxes with removable interior panel and 
hinged lockable front door.   

3. Hinged door in front cover with flush latch and concealed hinge. 
4. Key latch to match panelboards. 
5. Metal barriers to separate wiring of different systems and voltage. 
6. Accessory feet where required for freestanding equipment. 

2.6 SLEEVES FOR RACEWAYS 

A. Steel Pipe Sleeves:  ASTM A 53/A 53M, Type E, Grade B, Schedule 40, galvanized steel, plain 
ends. 

B. Cast-Iron Pipe Sleeves:  Cast or fabricated "wall pipe," equivalent to ductile-iron pressure pipe, 
with plain ends and integral water stop, unless otherwise indicated. 

C. Sleeves for Rectangular Openings:  Galvanized sheet steel with minimum 0.052- or 0.138-inch 
thickness as indicated and of length to suit application. 

D. Coordinate sleeve selection and application with selection and application of fire stopping 
specified in Division 07 Section "Penetration Fire stopping." 

2.7 SLEEVE SEALS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Advance Products & Systems, Inc. 
2. Calpico, Inc. 
3. Metraflex Co. 
4. Pipeline Seal and Insulator, Inc. 

B. Description:  Modular sealing device, designed for field assembly, to fill annular space between 
sleeve and cable. 
1. Sealing Elements:  EPDM interlocking links shaped to fit surface of cable or conduit.  

Include type and number required for material and size of raceway or cable. 
2. Pressure Plates:  Plastic.  Include two for each sealing element. 
3. Connecting Bolts and Nuts:  Carbon steel with corrosion-resistant coating of length 

required to secure pressure plates to sealing elements.  Include one for each sealing 
element. 

PART 3 - EXECUTION 

3.1 RACEWAY APPLICATION 

A. Outdoors:  Apply raceway products as specified below, unless otherwise indicated: 
1. Exposed Conduit:  Rigid steel conduit.  
2. Concealed Conduit, Aboveground:  Rigid steel conduit or EMT. 
3. Underground Conduit:  RNC, Type EPC-40 -PVC, direct buried. 
4. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  LFMC. 
5. Boxes and Enclosures, Aboveground:  NEMA 250, Type 3R. 

B. Comply with the following indoor applications, unless otherwise indicated: 
1. Exposed, Not Subject to Physical Damage:  EMT. 
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2. Exposed, Not Subject to Severe Physical Damage:  EMT. 
3. Exposed and Subject to Severe Physical Damage:  Rigid steel conduit.  Includes 

raceways in the following locations: 
a. Loading dock. 
b. Corridors used for traffic of mechanized carts, forklifts, and pallet-handling units. 
c. Mechanical rooms. 
d. Industrial work areas. 

4. Concealed in Ceilings and Interior Walls and Partitions:  EMT. 
5. Connection to Vibrating Equipment (Including Transformers and Hydraulic, Pneumatic, 

Electric Solenoid, or Motor-Driven Equipment):  FMC, except use LFMC in damp or wet 
locations. 

6. Damp or Wet Locations:  Rigid steel conduit. 
7. Boxes and Enclosures:  NEMA 250, Type 1, except use NEMA 250, Type 4, stainless 

steel in damp or wet locations. 
8. Hazardous Locations:  Rigid steel conduit. 

C. Minimum Raceway Size:  3/4-inch trade size. 

D. Raceway Fittings:  Compatible with raceways and suitable for use and location. 
1. Rigid and Intermediate Steel Conduit:  Use threaded rigid steel conduit fittings, unless 

otherwise indicated. 
2. PVC Externally Coated, Rigid Steel Conduits:  Use only fittings listed for use with that 

material.  Patch and seal all joints, nicks, and scrapes in PVC coating after installing 
conduits and fittings.  Use sealant recommended by fitting manufacturer. 

3.2 INSTALLATION 

A. Comply with NECA 1 for installation requirements applicable to products specified in Part 2 
except where requirements on Drawings or in this Article are stricter. 

B. Keep raceways at least 6 inches away from parallel runs of flues and steam or hot-water pipes.  
Install horizontal raceway runs above water and steam piping. 

C. Complete raceway installation before starting conductor installation. 

D. Support raceways as specified in Division 26 Section "Hangers and Supports for Electrical 
Systems." 

E. Arrange stub-ups so curved portions of bends are not visible above the finished slab. 

F. Stub-up connections:  Extend conduits through concrete floor for connection to freestanding 
equipment with an adjustable top or coupling threaded inside for plugs and set flush with the 
finished floor.  Extend conductors to equipment with rigid steel conduit; flexible metal conduit 
may be used 6 inches above the floor.  Where equipment connections are not made under this 
contract, install screwdriver operated threaded flush plugs with floor. 

G. Install no more than the equivalent of three 90-degree bends in any conduit run except for 
communications conduits, for which fewer bends are allowed. 

H. Conceal conduit and EMT within finished walls, ceilings, and floors, unless otherwise indicated. 
In unfinished areas without ceilings, conduit may be run exposed overhead.  Install all conduits, 
including conduit above accessible ceiling, parallel or perpendicular to walls and adjacent 
piping.  Neatly route conduit in a common rack where possible. 

I. Raceways Embedded in Slabs: 
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1. Run conduit larger than 1-inch trade size, parallel or at right angles to main 
reinforcement.  Where at right angles to reinforcement, place conduit close to slab 
support. 

2. Arrange raceways to cross building expansion joints at right angles with expansion 
fittings. 

3. Change from RNC to rigid steel conduit, before rising above the floor. 

J. Threaded Conduit Joints, Exposed to Wet, Damp, Corrosive, or Outdoor Conditions:  Apply 
listed compound to threads of raceway and fittings before making up joints.  Follow compound 
manufacturer's written instructions. 

K. Raceway Terminations at Locations Subject to Moisture or Vibration:  Use insulating bushings 
to protect conductors, including conductors smaller than No. 4 AWG. 

L. Conduits shall be securely fastened to cabinets, boxes and gutters using two locknuts and an 
insulating bushing or specified insulated connectors.  Where joints cannot be made tight, use 
bonding jumpers to provide electrical continuity of the raceway system.  Where terminations are 
subject to vibration, use bonding bushings or wedges to assure electrical continuity.  Where 
subject to vibration or dampness, use insulating bushings to protect conductors.   Install 
grounding bushings or bonding jumpers on all conduits terminating at concentric or eccentric 
knockouts. 

M. Raceways rising through slabs, foundations and exterior paving shall change from RNC to PVC 
coated rigid steel conduit, before rising above the floor. 

N. Install pull wires in empty raceways.  Use polypropylene or monofilament plastic line with not 
less than 200-lb tensile strength.  Leave at least 12 inches of slack at each end of pull wire. 

O. Install raceway sealing fittings at suitable, approved, and accessible locations and fill them with 
listed sealing compound.  For concealed raceways, install each fitting in a flush steel box with a 
blank cover plate having a finish similar to that of adjacent plates or surfaces.  Install raceway 
sealing fittings at the following points: 
1. Where conduits pass from warm to cold locations, such as boundaries of refrigerated 

spaces. 
2. Where otherwise required by NFPA 70. 

P. Flexible Conduit Connections:  Use maximum of 72 inches of flexible conduit for recessed and 
semi recessed lighting fixtures, equipment subject to vibration, noise transmission, or 
movement; and for transformers and motors. 
1. Use LFMC in damp or wet locations. 

Q. Install outlet boxes at the locations and elevations shown on the Drawings or specified herein. 
Make adjustments to locations as required by structural conditions and to suit coordination 
requirements of other trades. 

R. Recessed Boxes in Masonry Walls:  Saw-cut opening for box in center of cell of masonry block, 
and install box flush with surface of wall. 

S. Set metal floor boxes level and flush with finished floor surface. 

T. After installation of conductors and pull cords, provide waterproof seal where conduits enter in-
grade hand holes. Inject into raceways, a pre-formulated rigid 2 lbs. Density polyurethane foam 
which expands a minimum 35 times it's original bulk.  Foam shall have the physical properties 
of water vapor transmission of 1.2 to 3.0 perms; water absorption less than 2% by volume, 
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fungus and bacterial resistant.  Foam shall permanent seal against water, moisture, insects, and 
rodents  

U. Any exposed conduit and electrical boxes at the canopies shall be painted to match the finish of 
the structure to which they are attached. Refer to specification section 099113 - EXTERIOR 
PAINTING 

V. Locate pull boxes and junction boxes in concealed locations above removable ceilings or 
exposed in electrical rooms, utility rooms or storage areas. 

W. Do not install outlet boxes back-to-back, separate boxes by at least 6".  In fire rated walls 
separate boxes by at least 24" and wall stud. 

3.3 SLEEVE INSTALLATION FOR ELECTRICAL PENETRATIONS 

A. Coordinate sleeve selection and application with selection and application of fire stopping 
specified in Division 07 Section "Penetration Fire stopping." 

B. Concrete Slabs and Walls:  Install sleeves for penetrations unless core-drilled holes or formed 
openings are used.  Install sleeves during erection of slabs and walls. 

C. Use pipe sleeves unless penetration arrangement requires rectangular sleeved opening. 

D. Rectangular Sleeve Minimum Metal Thickness: 
1. For sleeve cross-section rectangle perimeter less than 50 inches and no side greater 

than 16 inches, thickness shall be 0.052 inch. 
2. For sleeve cross-section rectangle perimeter equal to, or greater than, 50 inches and 1 or 

more sides equal to, or greater than, 16 inches, thickness shall be 0.138 inch. 

E. Fire-Rated Assemblies:  Install sleeves for penetrations of fire-rated floor and wall assemblies 
unless openings compatible with fire stop system used are fabricated during construction of 
floor or wall. 

F. Cut sleeves to length for mounting flush with both surfaces of walls. 

G. Extend sleeves installed in floors 2 inches above finished floor level. 

H. Size pipe sleeves to provide 1/4-inch annular clear space between sleeve and raceway unless 
sleeve seal is to be installed or unless seismic criteria require different clearance. 

I. Seal space outside of sleeves with grout for penetrations of concrete and masonry and with 
approved joint compound for gypsum board assemblies. 

J. Fire-Rated-Assembly Penetrations:  Maintain indicated fire rating of walls, partitions, ceilings, 
and floors at raceway penetrations.  Install sleeves and seal with fire stop materials.  Comply 
with Division 07 Section "Penetration Fire stopping." 

K. Roof-Penetration Sleeves:  Seal penetration of individual raceways with flexible, boot-type 
flashing units applied in coordination with roofing work. 

L. Aboveground, Exterior-Wall Penetrations:  Seal penetrations using sleeves and mechanical 
sleeve seals.  Select sleeve size to allow for 1-inch annular clear space between pipe and 
sleeve for installing mechanical sleeve seals. 
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M. Underground, Exterior-Wall Penetrations:  Install cast-iron "wall pipes" for sleeves.  Size 
sleeves to allow for 1-inch annular clear space between raceway and sleeve for installing 
mechanical sleeve seals. 

3.4 SLEEVE-SEAL INSTALLATION 

A. Install to seal underground, exterior wall penetrations. 

B. Use type and number of sealing elements recommended by manufacturer for raceway material 
and size.  Position raceway in center of sleeve.  Assemble mechanical sleeve seals and install 
in annular space between raceway and sleeve.  Tighten bolts against pressure plates that 
cause sealing elements to expand and make watertight seal. 

3.5 FIRESTOPPING 

A. Apply fire stopping to electrical penetrations of fire-rated floor and wall assemblies to restore 
original fire-resistance rating of assembly.  Fire stopping materials and installation requirements 
are specified in Division 07 Section "Penetration Fire stopping." 

3.6 PROTECTION 

A. Provide final protection and maintain conditions that ensure coatings, finishes, and cabinets are 
without damage or deterioration at time of Substantial Completion. 
1. Repair damage to galvanized finishes with zinc-rich paint recommended by 

manufacturer. 
2. Repair damage to PVC or paint finishes with matching touchup coating recommended by 

manufacturer. 

B. Conduits shall be well protected and tightly covered during construction using metallic bushings 
and bushing "pennies" to seal open ends.  

C. Use suitable conduit caps to protect installed empty conduit against entrance of dirt and 
moisture. 

END OF SECTION 26 05 33 
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SECTION 26 05 43 - UNDERGROUND DUCTS AND RACEWAYS FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following: 
1. Conduit, ducts, and duct accessories for direct-buried duct banks, and in single duct runs. 
2. Hand holes and boxes. 

1.2 DEFINITION 

A. RNC:  Rigid nonmetallic conduit. 

1.3 SUBMITTALS 

A. Product Data:  For the following: 
1. Accessories for manholes, hand holes, boxes. 

B. Shop Drawings for Precast or Factory-Fabricated Underground Utility Structures:  Include plans, 
elevations, sections, details, attachments to other work, and accessories, including the 
following: 
1. Duct entry provisions, including locations and duct sizes. 
2. Reinforcement details. 
3. Grounding details. 
4. Dimensioned locations of cable rack inserts, pulling-in and lifting irons, and sumps. 
5. Joint details. 

C. Shop Drawings for Factory-Fabricated Hand holes and Boxes Other Than Precast Concrete:  
Include dimensioned plans, sections, and elevations, and fabrication and installation details, 
including the following: 
1. Duct entry provisions, including locations and duct sizes. 
2. Cover design. 
3. Grounding details. 
4. Dimensioned locations of cable rack inserts, and pulling-in and lifting irons. 

D. Duct-Bank Coordination Drawings:  Show duct profiles and coordination with other utilities and 
underground structures. 
1. Include plans and sections, drawn to scale, and show bends and locations of expansion 

fittings. 
2. Drawings shall be signed and sealed by a qualified professional engineer. 

E. Product Certificates:  For concrete and steel used in precast concrete hand holes, as required 
by ASTM C 858. 

F. Qualification Data:  For professional engineer and testing agency. 

G. Source quality-control test reports. 

H. Field quality-control test reports. 

1.4 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  Qualified according to ASTM E 329 for testing indicated. 
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B. Comply with ANSI C2. 

C. Comply with NFPA 70. 

1.5 DELIVERY, STORAGE, AND HANDLING 

A. Deliver ducts to Project site with ends capped.  Store nonmetallic ducts with supports to prevent 
bending, warping, and deforming. 

B. Store precast concrete and other factory-fabricated underground utility structures at Project site 
as recommended by manufacturer to prevent physical damage.  Arrange so identification 
markings are visible. 

C. Lift and support precast concrete units only at designated lifting or supporting points. 

1.6 PROJECT CONDITIONS 

A. Interruption of Existing Electrical Service:  Do not interrupt electrical service to facilities 
occupied by Owner or others unless permitted under the following conditions and then only after 
arranging to provide temporary electrical service according to requirements indicated: 
1. Notify AC Transit Representative no fewer than seven days in advance of proposed 

interruption of electrical service. 
2. Do not proceed with interruption of electrical service without AC Transit Representative's 

written permission. 

1.7 COORDINATION 

A. Coordinate layout and installation of ducts, manholes, hand holes, and boxes with final 
arrangement of other utilities, site grading, and surface features as determined in the field. 

B. Coordinate elevations of ducts and duct-bank entrances into manholes, hand holes, and boxes 
with final locations and profiles of ducts and duct banks as determined by coordination with 
other utilities, underground obstructions, and surface features.  Revise locations and elevations 
from those indicated as required to suit field conditions and to ensure that duct runs drain to 
manholes and hand holes, and as approved by Architect. 

1.8 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 

PART 2 - PRODUCTS 

2.1 CONDUIT 

A. Rigid Steel Conduit:  Galvanized.  Comply with ANSI C80.1. 

B. RNC:  NEMA TC 2, Type EPC-40-PVC, UL 651, with matching fittings by same manufacturer as 
the conduit, complying with NEMA TC 3 and UL 514B. 

2.2 PRECAST CONCRETE HANDHOLES AND BOXES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Carder Concrete Products. 
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2. Christy Concrete Products. 
3. Elmhurst-Chicago Stone Co. 
4. Oldcastle Precast Group. 
5. Riverton Concrete Products; a division of Cretex Companies, Inc. 
6. Utility Concrete Products, LLC. 
7. Utility Vault Co. 
8. Wausau Tile, Inc. 

B. Comply with ASTM C 858 for design and manufacturing processes. 

C. Description:  Factory-fabricated, reinforced-concrete, monolithically poured walls and bottom 
unless open-bottom enclosures are indicated.  Frame and cover shall form top of enclosure and 
shall have load rating consistent with that of handhold or box. 
1. Frame and Cover:  Weatherproof cast-iron frame, with cast-iron cover with recessed 

cover hook eyes and tamper-resistant, captive, cover-securing bolts. 
2. Frame and Cover:  Weatherproof steel frame, with steel cover with recessed cover hook 

eyes and tamper-resistant, captive, cover-securing bolts. 
3. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
4. Cover Legend:  Molded lettering, "ELECTRIC."  
5. Configuration:  Units shall be designed for flush burial and have open bottom, unless 

otherwise indicated. 
6. Extensions and Slabs:  Designed to mate with bottom of enclosure.  Same material as 

enclosure. 
a. Extension shall provide increased depth of 12 inches. 
b. Slab:  Same dimensions as bottom of enclosure, and arranged to provide closure. 

7. Windows:  Precast openings in walls, arranged to match dimensions and elevations of 
approaching ducts and duct banks plus an additional 12 inches vertically and horizontally 
to accommodate alignment variations. 
a. Windows shall be located no less than 6 inches from interior surfaces of walls, 

floors, or frames and covers of hand holes, but close enough to corners to facilitate 
racking of cables on walls. 

b. Window opening shall have cast-in-place, welded wire fabric reinforcement for field 
cutting and bending to tie in to concrete envelopes of duct banks. 

c. Window openings shall be framed with at least two additional No. 4 steel 
reinforcing bars in concrete around each opening. 

8. Duct Entrances in Handhold Walls:  Cast end-bell or duct-terminating fitting in wall for 
each entering duct. 
a. Type and size shall match fittings to duct or conduit to be terminated. 
b. Fittings shall align with elevations of approaching ducts and be located near 

interior corners of hand holes to facilitate racking of cable. 

2.3 HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

A. Description:  Comply with SCTE 77. 
1. Color:  Gray. 
2. Configuration:  Units shall be designed for flush burial and have open bottom, unless 

otherwise indicated. 
3. Cover:  Weatherproof and having structural load rating consistent with enclosure. 
4. Cover Finish:  Nonskid finish shall have a minimum coefficient of friction of 0.50. 
5. Cover Legend:  Molded lettering, "ELECTRIC."  Or as indicated for each service. Letters 

1-inch high with 1/4-inch wide strokes and 1/8-inch minimum deep imprint. 

B. Polymer Concrete Hand holes and Boxes with Polymer Concrete Cover:  Molded of sand and 
aggregate, bound together with a polymer resin, and reinforced with steel or fiberglass or a 
combination of the two. 
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1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. CDR Systems Corporation. 
d. NewBasis. 

C. Fiberglass Hand holes and Boxes with Polymer Concrete Frame and Cover:  Sheet-molded, 
fiberglass-reinforced, polyester resin enclosure joined to polymer concrete top ring or frame. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Armorcast Products Company. 
b. Carson Industries LLC. 
c. Christy Concrete Products. 
d. Synertech Moulded Products, Inc.; a division of Oldcastle Precast. 

D. Fiberglass Hand holes and Boxes:  Molded of fiberglass-reinforced polyester resin, with covers 
of fiberglass. 

1. Available Manufacturers:  Subject to compliance with requirements, manufacturers 
offering products that may be incorporated into the Work include, but are not limited to, 
the following: 

a. Carson Industries LLC. 
b. Christy Concrete Products. 
c. Nordic Fiberglass, Inc. 

2.4 UTILITY STRUCTURE ACCESSORIES 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Bilco Company (The). 
2. Campbell Foundry Company. 
3. Carder Concrete Products. 
4. Christy Concrete Products. 
5. East Jordan Iron Works, Inc. 
6. Elmhurst-Chicago Stone Co. 
7. McKinley Iron Works, Inc. 
8. Neenah Foundry Company. 
9. NewBasis. 
10. Oldcastle Precast Group. 
11. Osburn Associates, Inc. 
12. Pennsylvania Insert Corporation. 
13. Riverton Concrete Products; a division of Cretex Companies, Inc. 
14. Strongwell Corporation; Lenoir City Division. 
15. Underground Devices, Inc. 
16. Utility Concrete Products, LLC. 
17. Utility Vault Co. 
18. Wausau Tile, Inc. 

B. Duct-Sealing Compound:  Nonhardening, safe for contact with human skin, not deleterious to 
cable insulation, and workable at temperatures as low as 35 deg F.  Capable of withstanding 
temperature of 300 deg F without slump and adhering to clean surfaces of plastic ducts, metallic 
conduits, conduit coatings, concrete, masonry, lead, cable sheaths, cable jackets, insulation 
materials, and common metals. 
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C. Cover Hooks:  Heavy duty, designed for lifts 60 lbf and greater. Light duty, designed for lifts less 
than 60 lbf.  Two required. 

2.5 SOURCE QUALITY CONTROL 

A. Test and inspect precast concrete utility structures according to ASTM C 1037. 

B. Nonconcrete Handhold and Pull-Box Prototype Test:  Test prototypes of manholes and boxes 
for compliance with SCTE 77.  Strength tests shall be for specified tier ratings of products 
supplied. 
1. Tests of materials shall be performed by an independent testing agency. 
2. Strength tests of complete boxes and covers shall be by either an independent testing 

agency or the manufacturer.  A qualified registered professional engineer shall certify 
tests by manufacturer. 

3. Testing machine pressure gages shall have current calibration certification complying 
with ISO 9000 and ISO 10012, and traceable to NIST standards. 

PART 3 - EXECUTION 

3.1 UNDERGROUND DUCT APPLICATION 

A. Ducts for Electrical Feeders 600 V and Less:  RNC, NEMA Type EPC-40-PVC, in direct-buried 
duct bank, unless otherwise indicated. 

B. Ducts for Electrical Branch Circuits:  RNC, NEMA Type EPC-40-PVC, in direct-buried duct 
bank, unless otherwise indicated. 

3.2 UNDERGROUND ENCLOSURE APPLICATION 

A. Hand holes and Boxes for 600 V and Less: 
1. Units in Roadways and Other Deliberate Traffic Paths:  Precast concrete.  

AASHTO HB 17, H-20 structural load rating. 
2. Units in Driveway, Parking Lot, and Off-Roadway Locations, Subject to Occasional, 

Nondeliberate Loading by Heavy Vehicles:  Precast concrete, AASHTO HB 17, H-20 
structural load rating. 

3. Units in Sidewalk and Similar Applications with a Safety Factor for Nondeliberate Loading 
by Vehicles:  Precast concrete, AASHTO HB 17, H-10 structural load rating. 

4. Units Subject to Light-Duty Pedestrian Traffic Only:  Fiberglass-reinforced polyester resin 
structurally tested according to SCTE 77 with 3000-lbf vertical loading. 

3.3 EARTHWORK 

A. Excavation and Backfill:  Comply with SECTION 31 23 17 TRENCHING and SECTION 31 23 
23 FILL, but do not use heavy-duty, hydraulic-operated, compaction equipment. 

B. Restore surface features at areas disturbed by excavation and reestablish original grades, 
unless otherwise indicated.  Replace removed sod immediately after backfilling is completed. 

C. Restore areas disturbed by trenching, storing of dirt, cable laying, and other work.  Restore 
vegetation and include necessary topsoiling, fertilizing, liming, seeding, sodding, sprigging, and 
mulching.   

D. Cut and patch existing pavement in the path of underground ducts and utility structures . 

3.4 DUCT INSTALLATION 
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A. Slope:  Pitch ducts a minimum slope of 1:300 down toward manholes and hand holes and away 
from buildings and equipment.  Slope ducts from a high point in runs between two manholes to 
drain in both directions. 

B. Curves and Bends:  Use 5-degree angle couplings for small changes in direction.  Use 
manufactured long sweep bends with a minimum radius of 48 inches both horizontally and 
vertically, at other locations, unless otherwise indicated. 

C. Joints:  Use solvent-cemented joints in ducts and fittings and make watertight according to 
manufacturer's written instructions.  Stagger couplings so those of adjacent ducts do not lie in 
same plane. 

D. Duct Entrances to Manholes and Concrete and Polymer Concrete Hand holes:  Use end bells, 
spaced approximately 10 inches o.c. for 5-inch ducts, and vary proportionately for other duct 
sizes. 
1. Begin change from regular spacing to end-bell spacing 10 feet from the end bell without 

reducing duct line slope and without forming a trap in the line. 
2. Direct-Buried Duct Banks:  Install an expansion and deflection fitting in each conduit in 

the area of disturbed earth adjacent to manhole or handhold. 
3. Grout end bells into structure walls from both sides to provide watertight entrances. 

E. Building Wall Penetrations:  Make a transition from underground duct to rigid steel conduit at 
least 10 feet outside the building wall without reducing duct line slope away from the building, 
and without forming a trap in the line.  Use fittings manufactured for duct-to-conduit transition.  
Install conduit penetrations of building walls as specified in Division 26 Section "Common Work 
Results for Electrical/Common Work Results for Communications/Common Work Results for 
Electronic Safety and Security." 

F. Sealing:  Provide temporary closure at terminations of ducts that have cables pulled.  Seal 
spare ducts at terminations.  Use sealing compound and plugs to withstand at least 15-psig 
hydrostatic pressure. 

G. Pulling Cord:  Install 100-lbf- test nylon cord in ducts, including spares. 

H. Direct-Buried Duct Banks: 
1. Excavate trench bottom to provide firm and uniform support for duct bank.  Prepare 

trench bottoms as specified in SECTION 31 23 17 TRENCHING for pipes less than 6 
inches in nominal diameter. 

2. Install backfill as specified in SECTION 31 23 23 FILL. 
3. Band conduits and ducts together before backfilling. 
4. Securely anchor conduit and duct to prevent movement backfill placement. 
5. After installing first tier of ducts, backfill and compact.  Start at tie-in point and work 

toward end of duct run, leaving ducts at end of run free to move with expansion and 
contraction as temperature changes during this process.  Repeat procedure after 
placing each tier.  After placing last tier, hand-place backfill to 4 inches over ducts and 
hand tamp.  Firmly tamp backfill around ducts to provide maximum supporting strength.  
Use hand tamper only.  After placing controlled backfill over final tier, make final duct 
connections at end of run and complete backfilling with normal compaction as specified 
in SECTION 31 23 23 FILL. 

6. After each section of duct bank is constructed but prior to backfilling, a testing mandrel 
not less than 12 inch long with a diameter ½ inch less than the size of the conduit shall 
be drawn through each conduit.  Conduits through which the mandrel fails to pass shall 
be repaired as required to enable the mandrel to pass. 

7. After backfilling, the test mandrel shall again be drawn through each conduit after which 
a stiff bristle brush and swab shall be drawn through until the conduit is clear of all 
particles of earth, concrete or gravel.  The conduit shall then be blown out with 
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compressed air, a pull rope installed and the conduit plugged immediately with a conduit 
plug.  Ropes and plugs shall be left in place on spare conduits. 

8. Use suitable caps to protect installed duct against entrance of dirt and moisture. 
9. Install ducts with a minimum of 3 inches between ducts for like services and 6 inches 

between power and signal ducts. 
10. Depth:  Install top of duct bank at least 24 inches below finished grade, unless 

otherwise indicated. Adjust and offset to avoid other utilites and structures. 
11. Set elevation of bottom of duct bank below the frost line. 
12. Install manufactured rigid steel conduit elbows for stub-ups at lighting poles, canopy 

structures, equipment and at building entrances through the floor. 
a. Couple steel conduits to ducts with adapters designed for this purpose, and 

encase coupling with 3 inches of concrete. 
b. For equipment mounted on outdoor concrete bases, extend steel conduit 

horizontally a minimum of 60 inches from edge of equipment pad or foundation or 
through center of lighting pole or canopy foundations.  Install insulated grounding 
bushings on terminations at equipment. 

3.5 INSTALLATION OF CONCRETE MANHOLES, HANDHOLES, AND BOXES 

A. Precast Concrete Handhold and Manhole Installation: 
1. Comply with ASTM C 891, unless otherwise indicated. 
2. Install units level and plumb and with orientation and depth coordinated with connecting 

ducts to minimize bends and deflections required for proper entrances. 
3. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, 

graded from 1-inch sieve to No. 4 sieve and compacted to same density as adjacent 
undisturbed earth. 

B. Elevations: 
1. Install hand holes with bottom below the frost line, below grade. 
2. Handhold Covers:  In paved areas and trafficways, set surface flush with finished grade.  

Set covers of other hand holes 1 inch above finished grade. 
3. Where indicated, cast handhold cover frame integrally with handhold structure. 

3.6 INSTALLATION OF HANDHOLES AND BOXES OTHER THAN PRECAST CONCRETE 

A. Install hand holes and boxes level and plumb and with orientation and depth coordinated with 
connecting ducts to minimize bends and deflections required for proper entrances.  Use box 
extension if required to match depths of ducts, and seal joint between box and extension as 
recommended by the manufacturer. 

B. Unless otherwise indicated, support units on a level bed of crushed stone or gravel, graded from 
1/2-inch sieve to No. 4 sieve and compacted to same density as adjacent undisturbed earth. 

C. Elevation:  In paved areas and trafficways, set so cover surface will be flush with finished grade.  
Set covers of other hand holes 1 inch above finished grade. 

D. Install hand holes and boxes with bottom below the frost line, below grade. 

E. Install removable hardware, including pulling eyes, cable stanchions, cable arms, and 
insulators, as required for installation and support of cables and conductors and as indicated.  
Select arm lengths to be long enough to provide spare space for future cables, but short enough 
to preserve adequate working clearances in the enclosure. 
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F. Field-cut openings for ducts and conduits according to enclosure manufacturer's written 
instructions.  Cut wall of enclosure with a tool designed for material to be cut.  Size holes for 
terminating fittings to be used, and seal around penetrations after fittings are installed. 

G. For enclosures installed in asphalt paving and subject to occasional, nondeliberate, heavy-
vehicle loading, form and pour a concrete ring encircling, and in contact with, enclosure and 
with top surface screeded to top of box cover frame.  Bottom of ring shall rest on 6" thick pad 
crushed rock, 3/4" maximum aggregate 
1. Concrete:  4000 psi, 28-day strength, complying with SECTION 32 16 13 with a troweled 

finish. 
2. Dimensions:  10 inches wide by 12 inches deep. 

3.7 GROUNDING 

A. Ground underground ducts and utility structures according to Division 26 Section "Grounding 
and Bonding for Electrical Systems." 

3.8 FIELD QUALITY CONTROL 

A. Perform the following tests and inspections and prepare test reports: 
1. Demonstrate capability and compliance with requirements on completion of installation of 

underground ducts and utility structures. 
2. Pull aluminum or wood test mandrel through duct to prove joint integrity and test for out-

of-round duct.  Provide mandrel equal to 80 percent fill of duct.  If obstructions are 
indicated, remove obstructions and retest. 

B. Correct deficiencies and retest as specified above to demonstrate compliance. 

3.9 CLEANING 

A. Pull leather-washer-type duct cleaner, with graduated washer sizes, through full length of ducts.  
Follow with rubber duct swab for final cleaning and to assist in spreading lubricant throughout 
ducts. 

B. Clean internal surfaces of manholes, including sump.  Remove foreign material. 

END OF SECTION 26 05 43 
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SECTION 26 05 53 - IDENTIFICATION FOR ELECTRICAL SYSTEMS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Identification for raceways. 
2. Identification of power and control cables. 
3. Identification for conductors. 
4. Underground-line warning tape. 
5. Warning labels and signs. 
6. Instruction signs. 
7. Equipment identification labels. 
8. Miscellaneous identification products. 

1.2 SUBMITTALS 

A. Product Data:  For each electrical identification product indicated. 

B. Samples:  For each type of label and sign to illustrate size, colors, lettering style, mounting 
provisions, and graphic features of identification products. 

C. Identification Schedule:  An index of nomenclature of electrical equipment and system 
components used in identification signs and labels. 

1.3 QUALITY ASSURANCE 

A. Comply with ANSI A13.1 and IEEE C2. 

B. Comply with NFPA 70. 

C. Comply with 29 CFR 1910.144 and 29 CFR 1910.145. 

D. Comply with ANSI Z535.4 for safety signs and labels. 

E. Adhesive-attached labeling materials, including label stocks, laminating adhesives, and inks 
used by label printers, shall comply with UL 969. 

1.4 COORDINATION 

A. Coordinate identification names, abbreviations, colors, and other features with requirements in 
other Sections requiring identification applications, Drawings, Shop Drawings, manufacturer's 
wiring diagrams, and the Operation and Maintenance Manual; and with those required by 
codes, standards, and 29 CFR 1910.145.  Use consistent designations throughout Project. 

B. Coordinate installation of identifying devices with completion of covering and painting of 
surfaces where devices are to be applied. 

C. Coordinate installation of identifying devices with location of access panels and doors. 

D. Install identifying devices before installing acoustical ceilings and similar concealment. 

PART 2 - PRODUCTS 
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2.1 POWER RACEWAY IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway size. 

B. Self-Adhesive Vinyl Labels for Raceways Carrying Circuits at 600 V or Less:  Preprinted, 
flexible label laminated with a clear, weather- and chemical-resistant coating and matching 
wraparound adhesive tape for securing ends of legend label. 

C. Snap-Around Labels for Raceways Carrying Circuits at 600 V or Less:  Slit, pretensioned, 
flexible, preprinted, color-coded acrylic sleeve, with diameter sized to suit diameter of raceway 
or cable it identifies and to stay in place by gripping action. 

D. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 
1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 

manufacturer. 
2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

2.2 POWER AND CONTROL CABLE IDENTIFICATION MATERIALS 

A. Comply with ANSI A13.1 for minimum size of letters for legend and for minimum length of color 
field for each raceway and cable size. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

C. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 
1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 

manufacturer. 
2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

D. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 

2.3 CONDUCTOR IDENTIFICATION MATERIALS 

A. Color-Coding Conductor Tape:  Colored, self-adhesive vinyl tape not less than 3 mils thick by 1 
to 2 inches wide. 

B. Self-Adhesive Vinyl Labels:  Preprinted, flexible label laminated with a clear, weather- and 
chemical-resistant coating and matching wraparound adhesive tape for securing ends of legend 
label. 

C. Snap-Around Labels:  Slit, pretensioned, flexible, preprinted, color-coded acrylic sleeve, with 
diameter sized to suit diameter of raceway or cable it identifies and to stay in place by gripping 
action. 

D. Marker Tapes:  Vinyl or vinyl-cloth, self-adhesive wraparound type, with circuit identification 
legend machine printed by thermal transfer or equivalent process. 
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E. Write-On Tags:  Polyester tag, 0.010 inch thick, with corrosion-resistant grommet and cable tie 
for attachment to conductor or cable. 
1. Marker for Tags:  Permanent, waterproof, black ink marker recommended by tag 

manufacturer. 
2. Marker for Tags:  Machine-printed, permanent, waterproof, black ink marker 

recommended by printer manufacturer. 

2.4 UNDERGROUND-LINE WARNING TAPE 

A. Tape: 
1. Recommended by manufacturer for the method of installation and suitable to identify and 

locate underground electrical utility lines. 
2. Printing on tape shall be permanent and shall not be damaged by burial operations. 
3. Tape material and ink shall be chemically inert, and not subject to degrading when 

exposed to acids, alkalis, and other destructive substances commonly found in soils. 

B. Color and Printing: 
1. Comply with ANSI Z535.1 through ANSI Z535.5. 
2. Inscriptions for Red-Colored Tapes:  ELECTRIC LINE, HIGH VOLTAGE. 

C.  UTILITY HORIZONTAL DIRECTIONAL DRILLING: 
1. ¾” conduit with #4 tracer wire. 

D. Tag:  Type ID: 
1. Detectable three-layer laminate, consisting of a printed pigmented polyolefin film, a solid 

aluminum-foil core, and a clear protective film that allows inspection of the continuity of 
the conductive core, bright-colored, continuous-printed on one side with the inscription of 
the utility, compounded for direct-burial service. 

2. Overall Thickness:  5 mils . 
3. Foil Core Thickness:  0.35 mil . 
4. Weight:  28 lb/1000 sq. ft. . 
5. 3-Inch Tensile According to ASTM D 882:  70 lbf , and 4600 psi . 

2.5 WARNING LABELS AND SIGNS 

A. Comply with NFPA 70 and 29 CFR 1910.145. 

B. Baked-Enamel Warning Signs: 
1. Preprinted aluminum signs, punched or drilled for fasteners, with colors, legend, and size 

required for application. 
2. 1/4-inch grommets in corners for mounting. 
3. Nominal size, 7 by 10 inches. 

C. Warning label and sign shall include, but are not limited to, the following legends: 
1. Multiple Power Source Warning:  "DANGER - ELECTRICAL SHOCK HAZARD - 

EQUIPMENT HAS MULTIPLE POWER SOURCES." 
2. Workspace Clearance Warning:  "WARNING - OSHA REGULATION - AREA IN FRONT 

OF ELECTRICAL EQUIPMENT MUST BE KEPT CLEAR FOR 36 INCHES." 

2.6 INSTRUCTION SIGNS 

A. Engraved, laminated acrylic or melamine plastic, minimum 1/16 inch thick for signs up to 20 sq. 
inches and 1/8 inch thick for larger sizes. 
1. Engraved legend with black letters on white face. 
2. Punched or drilled for mechanical fasteners. 
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3. Framed with mitered acrylic molding and arranged for attachment at applicable 
equipment. 

B. Adhesive Film Label with Clear Protective Overlay:  Machine printed, in black, by thermal 
transfer or equivalent process.  Minimum letter height shall be 3/8 inch.  Overlay shall provide a 
weatherproof and UV-resistant seal for label. 

2.7 EQUIPMENT IDENTIFICATION LABELS 

A. Self-Adhesive, Engraved, Laminated Acrylic or Melamine Label:  Adhesive backed, with white 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

B. Engraved, Laminated Acrylic or Melamine Label:  Punched or drilled for screw mounting.  White 
letters on a dark-gray background.  Minimum letter height shall be 3/8 inch. 

2.8 CABLE TIES 

A. General-Purpose Cable Ties:  Fungus inert, self extinguishing, one piece, self locking, Type 6/6 
nylon. 
1. Minimum Width:  3/16 inch . 
2. Tensile Strength at 73 deg F , According to ASTM D 638:  12,000 psi . 
3. Temperature Range:  Minus 40 to plus 185 deg F . 
4. Color:  Black except where used for color-coding. 

B. UV-Stabilized Cable Ties:  Fungus inert, designed for continuous exposure to exterior sunlight, 
self extinguishing, one piece, self locking, Type 6/6 nylon. 
1. Minimum Width:  3/16 inch. 
2. Tensile Strength at 73 deg F, According to ASTM D 638:  12,000 psi. 
3. Temperature Range:  Minus 40 to plus 185 deg F. 

C. Color:  Black. Plenum-Rated Cable Ties:  Self extinguishing, UV stabilized, one piece, self 
locking. 
1. Minimum Width:  3/16 inch . 
2. Tensile Strength at 73 deg F , According to ASTM D 638:  7000 psi . 
3. UL 94 Flame Rating:  94V-0. 
4. Temperature Range:  Minus 50 to plus 284 deg F . 
5. Color:  Black. 

2.9 MISCELLANEOUS IDENTIFICATION PRODUCTS 

A. Fasteners for Labels and Signs:  Self-tapping, stainless-steel screws or stainless-steel machine 
screws with nuts and flat and lock washers. 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Verify identity of each item before installing identification products. 

B. Location:  Install identification materials and devices at locations for most convenient viewing 
without interference with operation and maintenance of equipment. 

C. Apply identification devices to surfaces that require finish after completing finish work. 
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D. Self-Adhesive Identification Products:  Clean surfaces before application, using materials and 
methods recommended by manufacturer of identification device. 

E. Attach signs and plastic labels that are not self-adhesive type with mechanical fasteners 
appropriate to the location and substrate. 

F. System Identification Color-Coding Bands for Raceways and Cables:  Each color-coding band 
shall completely encircle cable or conduit.  Place adjacent bands of two-color markings in 
contact, side by side.  Locate bands at changes in direction, at penetrations of walls and floors, 
at 50-foot maximum intervals in straight runs, and at 25-foot maximum intervals in congested 
areas. 

G. Cable Ties:  For attaching tags.  Use general-purpose type, except as listed below: 
1. Outdoors:  UV-stabilized nylon. 
2. In Spaces Handling Environmental Air:  Plenum rated. 

H. Underground-Line Warning Tape:  During backfilling of trenches install continuous 
underground-line warning tape directly above line at 6 to 8 inches below finished grade.  Use 
multiple tapes where width of multiple lines installed in a common trench [or concrete 
envelope ]exceeds 16 inches overall. 

I. Painted Identification:  Comply with requirements in Division 09 painting Sections for surface 
preparation and paint application. 

3.2 IDENTIFICATION SCHEDULE 

A. Accessible Raceways and Cables within Buildings:  Identify the covers of each junction and pull 
box of the following systems with self-adhesive vinyl labels with the wiring system legend and 
system voltage.  System legends shall be as follows: 
1. Power. 
2. Controls. 

B. Power-Circuit Conductor Identification, 600 V or Less:  For conductors in vaults, pull and 
junction boxes, manholes, and handholes, use color-coding conductor tape to identify the 
phase. 
1. Color-Coding for Phase and Voltage Level Identification, 600 V or Less:  Use colors listed 

below for ungrounded service, feeder and branch-circuit conductors. 
a. Color shall be factory applied . 
b. Colors for 208/120-V Circuits: 

1) Phase A:  Black. 
2) Phase B:  Red. 
3) Phase C:  Blue. 

c. Colors for 480/277-V Circuits: 
1) Phase A:  Brown. 
2) Phase B:  Orange. 
3) Phase C:  Yellow. 

d. Field-Applied, Color-Coding Conductor Tape:  Apply in half-lapped turns for a 
minimum distance of 6 inches from terminal points and in boxes where splices or 
taps are made.  Apply last two turns of tape with no tension to prevent possible 
unwinding.  Locate bands to avoid obscuring factory cable markings. 

C. Install instructional sign including the color-code for grounded and ungrounded conductors 
using adhesive-film-type labels. 

D. Conductors to Be Extended in the Future:  Attach write-on tags to conductors and list source. 
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E. Wiring Device plates: Engrave face of plate with circuit number to identify source. 

F. Auxiliary Electrical Systems Conductor Identification:  Identify field-installed alarm, control, and 
signal connections. 
1. Identify conductors, cables, and terminals in enclosures and at junctions, terminals, and 

pull points.  Identify by system and circuit designation. 
2. Use system of marker tape designations that is uniform and consistent with system used 

by manufacturer for factory-installed connections. 
3. Coordinate identification with Project Drawings, manufacturer's wiring diagrams, and the 

Operation and Maintenance Manual. 

G. Locations of Underground Lines:  Identify with underground-line warning tape for power, 
lighting, communication, and control wiring and optical fiber cable. 
1. Limit use of underground-line warning tape to direct-buried cables. 
2. Install underground-line warning tape for both direct-buried cables and cables in raceway. 

H. Warning Labels for Indoor Cabinets, Boxes, and Enclosures for Power and Lighting:  Baked-
enamel warning signs. 
1. Comply with 29 CFR 1910.145. 
2. Identify system voltage with black letters on an orange background. 
3. Apply to exterior of door, cover, or other access. 
4. For equipment with multiple power or control sources, apply to door or cover of 

equipment including, but not limited to, the following: 
a. Controls with external control power connections. 

I. Operating Instruction Signs:  Install instruction signs to facilitate proper operation and 
maintenance of electrical systems and items to which they connect.  Install instruction signs with 
approved legend where instructions are needed for system or equipment operation. 

J. Emergency Operating Instruction Signs:  Install instruction signs with white legend on a red 
background with minimum 3/8-inch- high letters for emergency instructions at equipment used 
for power transfer. 

K. Equipment Identification Labels:  On each unit of equipment, install unique designation label 
that is consistent with wiring diagrams, schedules, and the Operation and Maintenance Manual.  
Apply labels to disconnect switches and protection equipment, central or master units, control 
panels, control stations, terminal cabinets, and racks of each system.  Systems include power, 
lighting, control, communication, signal, monitoring, and alarm systems unless equipment is 
provided with its own identification. 
1. Labeling Instructions: 

a. Indoor Equipment:  Engraved, laminated acrylic or melamine label.  Unless 
otherwise indicated, provide a single line of text with 1/2-inch- high letters on 1-1/2-
inch- high label; where two lines of text are required, use labels 2 inches high. 

b. Outdoor Equipment:  Engraved, laminated acrylic or melamine label . 
c. Elevated Components:  Increase sizes of labels and letters to those appropriate for 

viewing from the floor. 
d. Unless provided with self-adhesive means of attachment, fasten labels with 

appropriate mechanical fasteners that do not change the NEMA or NRTL rating of 
the enclosure. 

2. Equipment to Be Labeled: 
a. Panelboards:  Typewritten directory of circuits in the location provided by 

panelboard manufacturer.  Panelboard identification shall be [self-adhesive, 
engraved] [engraved], laminated acrylic or melamine label. 

b. Enclosures and electrical cabinets. 
c. Access doors and panels for concealed electrical items. 
d. Switchboards. 
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e. Transformers:  Label that includes tag designation shown on Drawings for the 
transformer, feeder, and panelboards or equipment supplied by the secondary. 

f. Emergency system boxes and enclosures. 
g. Motor-control centers. 
h. Enclosed switches. 
i. Enclosed circuit breakers. 
j. Enclosed controllers. 
k. Variable-speed controllers. 
l. Push-button stations. 
m. Power transfer equipment. 
n. Contactors. 
o. Remote-controlled switches, dimmer modules, and control devices. 
p. Battery-inverter units. 
q. Power-generating units. 
r. Monitoring and control equipment. 

END OF SECTION 26 05 53 
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SECTION 26 22 00 - LOW-VOLTAGE TRANSFORMERS

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes the following types of dry-type transformers rated 600 V and less, with 
capacities up to 1000 kVA: 
1. Distribution transformers. 
2. Buck-boost transformers. 

1.2 SUBMITTALS 

A. Product Data:  Include rated nameplate data, capacities, weights, dimensions, minimum 
clearances, installed devices and features, and performance for each type and size of 
transformer indicated. Clearly mark on each data sheet the specific item(s) being submitted and 
the proposed application.  

B. Shop Drawings:  Detail equipment assemblies and indicate dimensions, weights, loads, 
required clearances, method of field assembly, components, and location and size of each field 
connection. 
1. Wiring Diagrams:  Power, signal, and control wiring. 

C. Manufacturer Seismic Qualification Certification:  Submit certification that transformers, 
accessories, and components will withstand seismic forces. Include the following: 
1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
a. The term "withstand" means "the unit will remain in place without separation of any 

parts from the device when subjected to the seismic forces specified and the unit 
will be fully operational after the seismic event." 

2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 
and describe mounting and anchorage provisions. 

3. Detailed description of equipment anchorage devices on which the certification is based 
and their installation requirements. 

D. Qualification Data:  For testing agency. 

E. Source quality-control test reports. 

F. Field quality-control test reports. 

G. Operation and Maintenance Data:  For transformers to include in emergency, operation, and 
maintenance manuals. 

1.3 QUALITY ASSURANCE 

A. Testing Agency Qualifications:  An independent agency, with the experience and capability to 
conduct the testing indicated, that is a nationally recognized testing laboratory (NRTL) as 
defined by OSHA in 29 CFR 1910.7. 

B. Source Limitations:  Obtain each transformer type through one source from a single 
manufacturer. 
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C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
Article 100, by a testing agency acceptable to authorities having jurisdiction, and marked for 
intended use. 

D. Comply with IEEE C57.12.91, "Test Code for Dry-Type Distribution and Power Transformers." 

1.4 DELIVERY, STORAGE, AND HANDLING 

A. Temporary Heating:  Apply temporary heat according to manufacturer's written instructions 
within the enclosure of each ventilated-type unit, throughout periods during which equipment is 
not energized and when transformer is not in a space that is continuously under normal control 
of temperature and humidity. 

1.5 COORDINATION 

A. Coordinate size and location of concrete bases with actual transformer provided.  Cast anchor-
bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in 
SECTION 32 16 13. 

B. Coordinate installation of wall-mounting and structure-hanging supports with actual transformer 
provided. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Available Manufacturers:  Subject to compliance with requirements, manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. ACME Electric Corporation; Power Distribution Products Division. 
2. Challenger Electrical Equipment Corp.; a division of Eaton Corp. 
3. Eaton Electrical Inc.; Cutler-Hammer Products. 
4. General Electric Company. 
5. Magnetek Power Electronics Group. 
6. Siemens Energy & Automation, Inc. 
7. Sola/Hevi-Duty. 
8. Square D; Schneider Electric. 

2.2 GENERAL TRANSFORMER REQUIREMENTS 

A. Description:  Factory-assembled and -tested, air-cooled units for 60-Hz service. 

B. Cores:  Grain-oriented, non-aging silicon steel. 

C. Coils:  Continuous windings without splices except for taps. 
1. Internal Coil Connections:  Brazed or pressure type. 
2. Coil Material:  Copper. 

2.3 DISTRIBUTION TRANSFORMERS 

A. Comply with NEMA ST 20, and list and label as complying with UL 1561. 

B. Provide transformers that are constructed to withstand seismic forces. 

C. Cores:  One leg per phase. 
1. Core and coil shall be encapsulated within resin compound, sealing out moisture and air. 
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D. Enclosure:  Ventilated. 
1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 
b. Outdoor Locations:  NEMA 250, Type 3R. 
c. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 12. 

E. Taps for Transformers Smaller Than 3 kVA:  None. 

F. Taps for Transformers 7.5 to 24 kVA:  One 5 percent tap above and one 5 percent tap below 
normal full capacity. 

G. Taps for Transformers 25 kVA and Larger:  Two 2.5 percent taps above and four 2.5 percent 
taps below normal full capacity. 

H. Insulation Class:  220 deg C, UL-component-recognized insulation system with a maximum of 
150 deg C rise above 40 deg C ambient temperature. 

I. Energy Efficiency for Transformers Rated 15 kVA and Larger: 
1. Complying with NEMA TP 1, Class 1 efficiency levels. 
2. Tested according to NEMA TP 2. 

J. Wall Brackets:  Manufacturer's standard brackets. 

K. Low-Sound-Level Requirements:  Minimum of 3 dBA less than NEMA ST 20 standard sound 
levels when factory tested according to IEEE C57.12.91. 

2.4 MINI-POWER CENTERS 

A. Ratings 
1. kVA and voltage ratings shall be as shown on the drawings. 
2. Units shall be designed for continuous operation at rated kVA, for 24 hours a day, 365 

days a year operation, with normal life expectancy as defined in ANSI C57.96. 
3. Transformer sound levels shall not exceed the following ANSI and NEMA levels for self-

cooled ratings: 
a. Up to 9 kVA 40 db 
b. 10 to 30 kVA 45 db 

B. Construction 
1. Each mini-power center shall include a primary main breaker, an encapsulated dry-type 

transformer and a loadcenter with secondary main breaker. 
2. Primary main, secondary main and feeder breakers shall be enclosed with a padlockable 

hinged door. 
3. Mini-power centers shall be suitable for service entrance application. 
4. Insulation Systems 

a. Transformers shall be insulated with a 185 degrees C insulation system and rated 
at 115 degrees C temperature rise 

b. Required performance shall be obtained without exceeding the above-indicated 
temperature rise in a 40 degrees C maximum ambient, with a 30 degrees C 
average over 24 hours 

c. All insulation materials shall be flame-retardant and shall not support combustion 
as defined in ASTM Standard Test Method D635 

C. Core And Coil Assemblies 
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1. Transformer core shall be constructed with high-grade, nonaging, silicon steel with high 
magnetic permeability, and low hysteresis and eddy current losses. Maximum magnetic 
flux densities shall be substantially below the saturation point. The transformer core 
volume shall allow efficient transformer operation at 10% above the nominal tap voltage. 
The core laminations shall be tightly clamped and compressed. Coils shall be wound of 
electrical grade aluminum with continuous wound construction. 

2. The core and coil assembly shall be completely encapsulated in a proportioned mixture 
of resin and aggregate to provide a moistureproof, shock-resistant seal. The core and coil 
encapsulation system shall minimize the sound level 

3. The core of the transformer shall be grounded to the enclosure 
4. Provide two (2) 5% FCBN taps 

D. Bus 
1. Secondary bus shall be aluminum. 

E. Wiring/Terminations 
1. All interconnecting wiring between the primary breaker and transformer, secondary main 

breaker and transformer and distribution section shall be factory installed. 
2. All transformers shall be equipped with a wiring compartment suitable for conduit entry 

and large enough to allow convenient wiring. 

F. Main Devices 
1. Each mini-power center shall include a primary main breaker with an interrupting rating of 

14 kA at 277/480 volts; and a secondary main breaker with an interrupting rating of 10kA 
at 120/240 volts, and a loadcenter. 

G. Feeder Devices 
1. The secondary distribution section shall accommodate one-inch, plug-in breakers or bolt-

on breakers with 10 kA interrupting capacity. 

H. Enclosure 
1. The enclosure shall be made of heavy-gauge steel and the maximum temperature of the 

enclosure shall not exceed 90 degrees C. 
2. The enclosure shall be totally enclosed, nonventilated, NEMA 3R, with lifting eyes. 
3. Finish Color:  Gray. 

2.5 IDENTIFICATION DEVICES 

A. Nameplates:  Engraved, laminated-plastic or metal nameplate for each distribution and buck-
boost transformer, mounted with corrosion-resistant screws.  Nameplates and label products 
are specified in Division 26 Section "Identification for Electrical Systems." 

2.6 SOURCE QUALITY CONTROL 

A. Test and inspect transformers according to IEEE C57.12.91. 

B. Factory Sound-Level Tests:  Conduct sound-level tests on equipment for this Project. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine conditions for compliance with enclosure- and ambient-temperature requirements for 
each transformer. 
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B. Verify that field measurements are as needed to maintain working clearances required by 
NFPA 70 and manufacturer's written instructions. 

C. Examine walls, floors, roofs, and concrete bases for suitable mounting conditions where 
transformers will be installed. 

D. Verify that ground connections are in place and requirements in Division 26 Section "Grounding 
and Bonding for Electrical Systems" have been met.  Maximum ground resistance shall be 5 
ohms at location of transformer. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install wall-mounting transformers level and plumb with wall brackets fabricated by transformer 
manufacturer. 
1. Brace wall-mounting transformers.  

B. Construct concrete bases and anchor floor-mounting transformers according to manufacturer's 
written instructions, seismic codes applicable to Project. 

3.3 CONNECTIONS 

A. Ground equipment according to Division 26 Section "Grounding and Bonding for Electrical 
Systems." 

B. Connect wiring according to Division 26 Section "Low-Voltage Electrical Power Conductors and 
Cables." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections and prepare test reports. 
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Tests and Inspections: 
1. Perform each visual and mechanical inspection and electrical test stated in NETA 

Acceptance Testing Specification.  Certify compliance with test parameters. 

C. Remove and replace units that do not pass tests or inspections and retest as specified above. 

D. Infrared Scanning:  Two months after Substantial Completion, perform an infrared scan of 
transformer connections. 
1. Use an infrared-scanning device designed to measure temperature or detect significant 

deviations from normal values.  Provide documentation of device calibration. 
2. Perform 2 follow-up infrared scans of transformers, one at 4 months and the other at 11 

months after Substantial Completion. 
3. Prepare a certified report identifying transformer checked and describing results of 

scanning.  Include notation of deficiencies detected, remedial action taken, and scanning 
observations after remedial action. 

E. Test Labeling:  On completion of satisfactory testing of each unit, attach a dated and signed 
"Satisfactory Test" label to tested component. 
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3.5 ADJUSTING 

A. Record transformer secondary voltage at each unit for at least 48 hours of typical occupancy 
period.  Adjust transformer taps to provide optimum voltage conditions at secondary terminals.  
Optimum is defined as not exceeding nameplate voltage plus 10 percent and not being lower 
than nameplate voltage minus 3 percent at maximum load conditions.  Submit recording and tap 
settings as test results. 

B. Connect buck-boost transformers to provide nameplate voltage of equipment being served, plus 
or minus 5 percent, at secondary terminals. 

C. Output Settings Report:  Prepare a written report recording output voltages and tap settings. 

3.6 CLEANING 

A. Vacuum dirt and debris; do not use compressed air to assist in cleaning. 

END OF SECTION 26 22 00 
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SECTION 26 24 16 - PANELBOARDS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Distribution panelboards. 
2. Lighting and appliance branch-circuit panelboards. 
3. Load centers. 

1.2 DEFINITIONS 

A. SVR:  Suppressed voltage rating. 

1.3 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Panelboards shall withstand the effects of earthquake motions 
determined according to SEI/ASCE 7. 
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.4 SUBMITTALS 

A. Product Data:  For each type of panelboard, switching and overcurrent protective device, 
transient voltage suppression device, accessory, and component indicated.  Include dimensions 
and manufacturers' technical data on features, performance, electrical characteristics, ratings, 
and finishes. Clearly mark on each data sheet the specific item(s) being submitted and the 
proposed application.  

B. Shop Drawings:  For each panelboard and related equipment. 
1. Include dimensioned plans, elevations, sections, and details.  Show tabulations of 

installed devices, equipment features, and ratings. 
2. Detail enclosure types and details for types other than NEMA 250, Type 1. 
3. Detail bus configuration, current, and voltage ratings. 
4. Short-circuit current rating of panelboards and overcurrent protective devices. 
5. Include evidence of NRTL listing for series rating of installed devices. 
6. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices and auxiliary components. 
7. Include wiring diagrams for power, signal, and control wiring. 
8. Include time-current coordination curves for each type and rating of overcurrent 

protective device included in panelboards.  Submit on translucent log-log graft paper; 
include selectable ranges for each type of overcurrent protective device. 

C. Seismic Qualification Certificates:  Submit certification that panelboards, overcurrent protective 
devices, accessories, and components will withstand seismic forces.  Include the following: 
1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 

and describe mounting and anchorage provisions. 
3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 
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D. Field Quality-Control Reports: 
1. Test procedures used. 
2. Test results that comply with requirements. 
3. Results of failed tests and corrective action taken to achieve test results that comply with 

requirements. 

E. Panelboard Schedules:  For installation in panelboards.  Submit final versions after load 
balancing. 

F. Operation and Maintenance Data:  For panelboards and components to include in emergency, 
operation, and maintenance manuals.  In addition to items specified in Division 01 Section 
"Operation and Maintenance Data," include the following: 
1. Manufacturer's written instructions for testing and adjusting overcurrent protective 

devices. 
2. Time-current curves, including selectable ranges for each type of overcurrent protective 

device that allows adjustments. 

1.5 QUALITY ASSURANCE 

A. Source Limitations:  Obtain panelboards, overcurrent protective devices, components, and 
accessories from single source from single manufacturer. 

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for 
panelboards including clearances between panelboards and adjacent surfaces and other items.  
Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

D. Comply with NEMA PB 1. 

E. Comply with NFPA 70. 

1.6 DELIVERY, STORAGE, AND HANDLING 

A. Remove loose packing and flammable materials from inside panelboards; install temporary 
electric heating (250 W per panelboard) to prevent condensation. 

B. Handle and prepare panelboards for installation according to NEMA PB 1. 

1.7 PROJECT CONDITIONS 

A. Environmental Limitations: 
1. Do not deliver or install panelboards until spaces are enclosed and weathertight, wet 

work in spaces is complete and dry, work above panelboards is complete, and temporary 
HVAC system is operating and maintaining ambient temperature and humidity conditions 
at occupancy levels during the remainder of the construction period. 

2. Rate equipment for continuous operation under the following conditions unless otherwise 
indicated: 
a. Ambient Temperature:  Not exceeding 23 deg F to plus 104 deg F. 
b. Altitude:  Not exceeding 6600 feet. 

B. Service Conditions:  NEMA PB 1, usual service conditions, as follows: 
1. Ambient temperatures within limits specified. 
2. Altitude not exceeding 6600 feet. 
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C. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary electric service according to requirements indicated: 
1. Notify Construction Manager no fewer than seven days in advance of proposed 

interruption of electric service. 
2. Do not proceed with interruption of electric service without AC Transit Representative's 

written permission. 
3. Comply with NFPA 70E. 

1.8 COORDINATION 

A. Coordinate layout and installation of panelboards and components with other construction that 
penetrates walls or is supported by them, including electrical and other types of equipment, 
raceways, piping, encumbrances to workspace clearance requirements, and adjacent surfaces.  
Maintain required workspace clearances and required clearances for equipment access doors 
and panels. 

B. Coordinate sizes and locations of concrete bases with actual equipment provided.  Cast anchor-
bolt inserts into bases.  Concrete, reinforcement, and formwork requirements are specified in 
SECTION 32 16 13. 

1.9 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace transient voltage suppression devices that fail in materials or workmanship within 
specified warranty period. 
1. Warranty Period:  Five years from date of Substantial Completion. 

1.10 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Keys:  Two spares for each type of panelboard cabinet lock. 
2. Circuit Breakers Including GFCI and Ground Fault Equipment Protection (GFEP) Types:  

Two spares for each panelboard. 
3. Fuses for Fused Power-Circuit Devices:  Equal to 10 percent of quantity installed for each 

size and type, but no fewer than three of each size and type. 

PART 2 - PRODUCTS 

2.1 GENERAL REQUIREMENTS FOR PANELBOARDS 

A. Fabricate and test panelboards according to IEEE 344 to withstand seismic forces defined in 
Division 26 Section "Vibration and Seismic Controls for Electrical Systems." 

B. Enclosures:  Flush- and surface-mounted cabinets. 
1. Rated for environmental conditions at installed location. 

a. Indoor Dry and Clean Locations:  NEMA 250, Type 1. 
b. Outdoor Locations:  NEMA 250, Type 3R. 
c. Indoor Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  

NEMA 250, Type 12. 
2. Hinged Front Cover:  Entire front trim hinged to box and with standard door within hinged 

trim cover. 
3. Gutter Extension and Barrier:  Same gage and finish as panelboard enclosure; integral 

with enclosure body.  Arrange to isolate individual panel sections. 
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4. Finishes: 
a. Panels and Trim:  Steel , factory finished immediately after cleaning and 

pretreating with manufacturer's standard two-coat, baked-on finish consisting of 
prime coat and thermosetting topcoat. 

b. Back Boxes:  Galvanized steel. 
c. Fungus Proofing:  Permanent fungicidal treatment for overcurrent protective 

devices and other components. 
5. Retain first subparagraph below for use with lighting and appliance branch-circuit and 

distribution panelboards with doors.  With the increasing use of computer-generated 
directories, metal frames are becoming an expensive option for most manufacturers. 

6. Directory Card:  Inside panelboard door, mounted in metal frame with transparent 
protective cover. 

7. Provide cabinet fronts with concealed hinges, concealed adjustment means and master 
keyed flush lock.  Finish front in manufacturer's standard gray enamel. 

C. Incoming Mains Location: Top and bottom. 

D. Phase, Neutral, and Ground Buses: 
1. Material: Hard-drawn copper, 98 percent conductivity. 
2. Equipment Ground Bus:  Adequate for feeder and branch-circuit equipment grounding 

conductors; bonded to box. 
3. Isolated Ground Bus:  Adequate for branch-circuit isolated ground conductors; insulated 

from box. 

E. Conductor Connectors:  Suitable for use with conductor material and sizes. 
1. Material:  Hard-drawn copper, 98 percent conductivity. 
2. Main and Neutral Lugs:  Compression type. 
3. Ground Lugs and Bus-Configured Terminators:  Compression type. 
4. Feed-Through Lugs:  Compression type, suitable for use with conductor material.  Locate 

at opposite end of bus from incoming lugs or main device. 
5. Subfeed (Double) Lugs:  Compression type suitable for use with conductor material.  

Locate at same end of bus as incoming lugs or main device. 
6. Gutter-Tap Lugs:  Compression type suitable for use with conductor material.  Locate at 

same end of bus as incoming lugs or main device. 
7. Extra-Capacity Neutral Lugs: Designated with "NL" on Drawings. Rated 200 percent of 

phase lugs mounted on extra-capacity neutral bus. UL listed for nonlinear loads, bearing 
UL label 

F. Service Equipment Label:  NRTL labeled for use as service equipment for panelboards or load 
centers with one or more main service disconnecting and overcurrent protective devices. 

G. Future Devices:  Full height bussing to accommodate addition of future circuit breakers. 
Mounting brackets, bus connections, filler plates, and necessary appurtenances required for 
future installation of devices.  

H. Panelboard Short-Circuit Current Rating:  Fully rated to interrupt symmetrical short-circuit 
current available at terminals. 

2.2 DISTRIBUTION PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
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B. Panelboards:  NEMA PB 1, power and feeder distribution type. 

C. Doors:  Secured with vault-type latch with tumbler lock; keyed alike. 
1. For doors more than 36 inches high, provide two latches, keyed alike. 

D. Mains:  Circuit breaker or Lugs only as scheduled on the drawings. 

E. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes 125 A and Smaller:  
Bolt-on circuit breakers, replaceable without disturbing adjacent units.. 

F. Branch Overcurrent Protective Devices for Circuit-Breaker Frame Sizes Larger Than 125 A:  
Bolt-on circuit breakers. 

G. Contactors in Main Bus:  NEMA ICS 2, Class A, electrically held, general-purpose controller, 
with same short-circuit interrupting rating as panelboard. 
1. Internal Control-Power Source:  Control-power transformer, with fused primary and 

secondary terminals, connected to main bus ahead of contactor connection. 

2.3 LIGHTING AND APPLIANCE BRANCH-CIRCUIT PANELBOARDS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 

B. Panelboards:  NEMA PB 1, lighting and appliance branch-circuit type. 

C. Mains:  Circuit breaker or lugs only as scheduled on the drawings. 

D. Branch Overcurrent Protective Devices:  Bolt-on circuit breakers, replaceable without disturbing 
adjacent units. 

E. Contactors in Main Bus:  NEMA ICS 2, Class A, electrically held, general-purpose controller, 
with same short-circuit interrupting rating as panelboard. 
1. Internal Control-Power Source:  Control-power transformer, with fused primary and 

secondary terminals, connected to main bus ahead of contactor connection. 

F. Doors:  Concealed hinges; secured with flush latch with tumbler lock; keyed alike. 

G. Column-Type Panelboards:  Narrow gutter extension, with cover, to overhead junction box 
equipped with ground and neutral terminal buses. 

2.4 LOAD CENTERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Load Centers:  Comply with UL 67. 

C. Mains:  Circuit breaker or Lugs only as scheduled on the drawings. 
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D. Branch Overcurrent Protective Devices:  Plug-in circuit breakers, replaceable without disturbing 
adjacent units. 

E. Conductor Connectors:  Mechanical type for main, neutral, and ground lugs and buses. 

2.5 DISCONNECTING AND OVERCURRENT PROTECTIVE DEVICES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Molded-Case Circuit Breaker (MCCB):  Comply with UL 489, with interrupting capacity to meet 
available fault currents. 
1. Thermal-Magnetic Circuit Breakers:  Circuit breakers with trip ratings 100 amp and 

smaller Inverse time-current element for low-level overloads, and instantaneous magnetic 
trip element for short circuits.  Adjustable magnetic trip setting for circuit-breaker frame 
sizes 250 A and larger. 

2. Circuit breakers with trip ratings 101 amps through 400 amps shall be ambient 
temperature compensated, thermal magnetic type unless trip and frame information are 
identified on the drawings. In the latter cases they shall have solid state electronic trips 
with true RMS sensing.  

3. Circuit breakers with trip ratings greater than 400 amps and 101 amps through 400 amps 
where trip and frame information are identified on the drawings. Electronic trip circuit 
breakers with rms sensing; field-replaceable rating plug or field-replicable electronic trip; 
and the following field-adjustable settings: 
a. Instantaneous trip. 
b. Long- and short-time pickup levels. 
c. Long- and short-time time adjustments. 
d. Ground-fault pickup level, time delay, and I2t response (where ground fault 

indicated on the drawings) 
4. GFCI Circuit Breakers:  Single- and two-pole configurations with Class A ground-fault 

protection (6-mA trip). 
5. Ground-Fault Equipment Protection (GFEP) Circuit Breakers:  Class B ground-fault 

protection (30-mA trip). 
6. Molded-Case Circuit-Breaker (MCCB) Features and Accessories: 

a. Standard frame sizes, trip ratings, and number of poles. 
b. Lugs:  Compression style, suitable for number, size, trip ratings, and conductor 

materials. 
c. Application Listing:  Appropriate for application; Type SWD for switching 

fluorescent lighting loads; Type HID for feeding fluorescent and high-intensity 
discharge (HID) lighting circuits. 

d. Ground-Fault Protection:  Integrally mounted relay and trip unit with adjustable 
pickup and time-delay settings, push-to-test feature, and ground-fault indicator. 

e. Handle Padlocking Device:  Fixed attachment, for locking circuit-breaker handle in 
on or off position. 

2.6 ACCESSORY COMPONENTS AND FEATURES 

A. Accessory Set:  Include tools and miscellaneous items required for overcurrent protective 
device test, inspection, maintenance, and operation. 

PART 3 - EXECUTION 
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3.1 EXAMINATION 

A. Receive, inspect, handle, and store panelboards according to NEMA PB 1.1. 

B. Examine panelboards before installation.  Reject panelboards that are damaged or rusted or 
have been subjected to water saturation. 

C. Examine elements and surfaces to receive panelboards for compliance with installation 
tolerances and other conditions affecting performance of the Work. 

D. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install panelboards and accessories according to NEMA PB 1.1. 

B. Equipment Mounting:  Install panelboards on concrete bases, 4-inch nominal thickness.  
Comply with requirements for concrete base specified in Division 03 Section "Cast-in-Place 
Concrete." 
1. Install dowel rods to connect concrete base to concrete floor.  Unless otherwise 

indicated, install dowel rods on 18-inch centers around full perimeter of base. 
2. For panelboards, install epoxy-coated anchor bolts that extend through concrete base 

and anchor into structural concrete floor. 
3. Place and secure anchorage devices.  Use setting drawings, templates, diagrams, 

instructions, and directions furnished with items to be embedded. 
4. Install anchor bolts to elevations required for proper attachment to panelboards. 
5. Attach panelboard to the vertical finished or structural surface behind the panelboard. 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from panelboards. 

D. Comply with manufacturer’s mounting and anchoring requirements.  

E. Ensure that, whatever height is selected for top of trim in first paragraph below, the operating 
handle of top-most switch or circuit breaker, in on position, is not higher than 79 inches (2000 
mm) above finished floor or grade. 

F. Mount top of trim 90 inches above finished floor unless otherwise indicated. 

G. Mount panelboard cabinet plumb and rigid without distortion of box.  Mount recessed 
panelboards with fronts uniformly flush with wall finish and mating with back box. 

H. Install overcurrent protective devices and controllers not already factory installed. 
1. Set field-adjustable, circuit-breaker trip ranges. 

I. Install filler plates in unused spaces. 

J. Arrange conductors in gutters into groups and bundle and wrap with wire ties after completing 
load balancing. 

K. Comply with NECA 1. 

3.3 IDENTIFICATION 
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A. Identify field-installed conductors, interconnecting wiring, and components; provide warning 
signs complying with Division 26 Section "Identification for Electrical Systems." 

B. Create a directory to indicate installed circuit loads after balancing panelboard loads; 
incorporate Owner's final room designations.  Obtain approval before installing.  Use a 
computer or typewriter to create directory; handwritten directories are not acceptable. 

C. Panelboard Nameplates:  Label each panelboard with a nameplate complying with 
requirements for identification specified in Division 26 Section "Identification for Electrical 
Systems." 

D. Device Nameplates:  Label each branch circuit device in distribution panelboards with a 
nameplate complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems." 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Acceptance Testing Preparation: 
1. Test insulation resistance for each panelboard bus, component, connecting supply, 

feeder, and control circuit. 
2. Test continuity of each circuit. 

C. Tests and Inspections: 
1. Insulated Case/Molded Case  - Visual and Mechanical Inspection  

a. Compare nameplate data with drawings and specifications. 
b. Inspect circuit breaker for correct mounting.  
c. Operate circuit breaker to insure smooth operation.  
d. Inspect case for cracks or other defects.  
e. Verify tightness of accessible bolted connections and/or cable connections by 

calibrated torque-wrench method in accordance with manufacturer's published 
data.. 

f. Inspect mechanism contacts and arc chutes in unsealed units.  
2. Electrical Tests  (for all circuit breakers 100A and above ) 

a. Verify correct operation of any auxiliary features such as trip and pickup indicators, 
zone interlocking, electrical close and trip operation, trip-free, and antipump 
function. 

b. Perform a contact-resistance test.  
c. Perform an insulation-resistance test at 1000 volts dc from pole-to-pole and from 

each pole-to-ground with breaker closed and across open contacts of each phase.  
d. Perform insulation resistance test at 1000 volts dc on all control wiring. Do not 

perform the test on wiring connected to solid state components.  
e. Perform adjustments for final settings in accordance with coordination  study 

supplied by owner. 
f. Perform long-time delay time-current characteristic tests by passing 300 percent 

rated current through each pole separately unless series testing is required to 
defeat ground fault functions. 

g. Determine short-time pickup and delay by primary current injection.  
h. Determine ground-fault pickup and time delay by primary current injection.  
i. Determine instantaneous pickup current by primary injection using run-up or pulse 

method. 
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j. Verify correct operation of any auxiliary features such as trip and pickup indicators, 
zone interlocking, electrical close and trip operation, trip-free, and antipump 
function. 

k. Verify the calibration of all functions of the trip unit by means of secondary 
injection. 

D. Perform each visual and mechanical inspection and electrical test stated in accordance with 
NETA Acceptance Testing Specification.  Certify compliance with test parameters. 

E. Panelboards will be considered defective if they do not pass tests and inspections. 

F. Prepare test and inspection reports, including a certified report that identifies panelboards 
included and that describes scanning results.  Include notation of deficiencies detected, 
remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable component to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges.  

C. Circuit changes made during load balancing may negate color-coding of phases and circuits.  If 
load balancing proves undesirable or is to be performed by others, delete paragraph below. 

D. Load Balancing:  After Substantial Completion, but not more than 60 days after Final 
Acceptance, measure load balancing and make circuit changes. 
1. Measure as directed during period of normal system loading. 
2. Perform load-balancing circuit changes outside normal occupancy/working schedule of 

the facility and at time directed.  Avoid disrupting critical 24-hour services such as fax 
machines and on-line data processing, computing, transmitting, and receiving equipment. 

3. After circuit changes, recheck loads during normal load period.  Record all load readings 
before and after changes and submit test records. 

4. Tolerance:  Difference exceeding 20 percent between phase loads, within a panelboard, 
is not acceptable.  Rebalance and recheck as necessary to meet this minimum 
requirement. 

3.6 PROTECTION 

A. Temporary Heating:  Apply temporary heat to maintain temperature according to manufacturer's 
written instructions. 

END OF SECTION 26 24 16 
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SECTION 26 28 13 - FUSES

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Cartridge fuses rated 600-V ac and less for use in control circuits, enclosed switches, 

enclosed controllers and motor-control centers. 
2. Spare-fuse cabinets. 

1.2 SUBMITTALS 

A. Product Data:  For each type of product indicated.  Include construction details, material, 
dimensions, descriptions of individual components, and finishes for spare-fuse cabinets. Include 
the following for each fuse type indicated: 
1. Ambient Temperature Adjustment Information:  If ratings of fuses have been adjusted to 

accommodate ambient temperatures, provide list of fuses with adjusted ratings. 
a. For each fuse having adjusted ratings, include location of fuse, original fuse rating, 

local ambient temperature, and adjusted fuse rating. 
b. Provide manufacturer's technical data on which ambient temperature adjustment 

calculations are based. 
2. Dimensions and manufacturer's technical data on features, performance, electrical 

characteristics, and ratings. 
3. Current-limitation curves for fuses with current-limiting characteristics. 
4. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.  Submit on 
translucent log-log graph paper. 

5. Coordination charts and tables and related data. 
6. Fuse sizes for elevator feeders and elevator disconnect switches. 

B. Operation and Maintenance Data:  For fuses to include in emergency, operation, and 
maintenance manuals.  Include the following: 
1. Ambient temperature adjustment information. 
2. Current-limitation curves for fuses with current-limiting characteristics. 
3. Time-current coordination curves (average melt) and current-limitation curves 

(instantaneous peak let-through current) for each type and rating of fuse.  Submit on 
translucent log-log graph paper. 

4. Coordination charts and tables and related data. 

1.3 QUALITY ASSURANCE 

A. Source Limitations:  Obtain fuses, for use within a specific product or circuit, from single source 
from single manufacturer. 

B. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

C. Comply with NEMA FU 1 for cartridge fuses. 

D. Comply with NFPA 70. 

1.4 PROJECT CONDITIONS 
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A. Where ambient temperature to which fuses are directly exposed is less than 40 deg F or more 
than 100 deg F, apply manufacturer's ambient temperature adjustment factors to fuse ratings. 

1.5 COORDINATION 

A. Coordinate fuse ratings with utilization equipment nameplate limitations of maximum fuse size 
and with system short-circuit current levels. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 
1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than 

two of each size and type. 

PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Cooper Bussmann, Inc. 
2. Edison Fuse, Inc. 
3. Ferraz Shawmut, Inc. 
4. Littelfuse, Inc. 

2.2 CARTRIDGE FUSES 

A. Characteristics:  NEMA FU 1, nonrenewable cartridge fuses with voltage ratings consistent with 
circuit voltages. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine fuses before installation.  Reject fuses that are moisture damaged or physically 
damaged. 

B. Examine holders to receive fuses for compliance with installation tolerances and other 
conditions affecting performance, such as rejection features. 

C. Examine utilization equipment nameplates and installation instructions.  Install fuses of sizes 
and with characteristics appropriate for each piece of equipment. 

D. Evaluate ambient temperatures to determine if fuse rating adjustment factors must be applied to 
fuse ratings. 

E. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 FUSE APPLICATIONS 

A. Cartridge Fuses: 
1. Motor Branch Circuits:  Class RK5, time delay. 
2. Control Circuits:  Class CC, time delay. 
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B. Install fuses in fusible devices.  Arrange fuses so rating information is readable without 
removing fuse. 

C. Install spare-fuse cabinet(s). 

3.3 IDENTIFICATION 

A. Install labels complying with requirements for identification specified in Division 26 Section 
"Identification for Electrical Systems" and indicating fuse replacement information on inside door 
of each fused switch and adjacent to each fuse block, socket, and holder. 

END OF SECTION 26 28 13 
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SECTION 26 28 16 - ENCLOSED SWITCHES AND CIRCUIT BREAKERS

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Fusible switches. 
2. Nonfusible switches. 
3. Molded-case circuit breakers (MCCBs). 
4. Molded-case switches. 
5. Enclosures. 

1.2 PERFORMANCE REQUIREMENTS 

A. Seismic Performance:  Enclosed switches and circuit breakers shall withstand the effects of 
earthquake motions determined according to ASCE/SEI 7. 
1. The term "withstand" means "the unit will remain in place without separation of any parts 

from the device when subjected to the seismic forces specified and the unit will be fully 
operational after the seismic event." 

1.3 SUBMITTALS 

A. Product Data:  For each type of enclosed switch, circuit breaker, accessory, and component 
indicated.  Include dimensioned elevations, sections, weights, and manufacturers' technical 
data on features, performance, electrical characteristics, ratings, accessories, and finishes. 
1. Enclosure types and details for types other than NEMA 250, Type 1. 
2. Current and voltage ratings. 
3. Short-circuit current ratings (interrupting and withstand, as appropriate). 
4. Include evidence of NRTL listing for series rating of installed devices. 
5. Detail features, characteristics, ratings, and factory settings of individual overcurrent 

protective devices, accessories, and auxiliary components. 
6. Include time-current coordination curves (average melt) for each type and rating of 

overcurrent protective device; include selectable ranges for each type of overcurrent 
protective device.  Submit on translucent log-log graph paper. 

B. Shop Drawings:  For enclosed switches and circuit breakers.  Include plans, elevations, 
sections, details, and attachments to other work. 
1. Wiring Diagrams:  For power, signal, and control wiring. 

C. Qualification Data:  For qualified testing agency. 

D. Seismic Qualification Certificates:  For enclosed switches and circuit breakers, accessories, and 
components, from manufacturer. 
1. Basis for Certification:  Indicate whether withstand certification is based on actual test of 

assembled components or on calculation. 
2. Dimensioned Outline Drawings of Equipment Unit:  Identify center of gravity and locate 

and describe mounting and anchorage provisions. 
3. Detailed description of equipment anchorage devices on which the certification is based 

and their installation requirements. 

E. Field quality-control reports. 
1. Test procedures used. 
2. Test results that comply with requirements. 
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3. Results of failed tests and corrective action taken to achieve test results that comply with 
requirements. 

F. Operation and Maintenance Data:  For enclosed switches and circuit breakers to include in 
emergency, operation, and maintenance manuals.  In addition to items specified in Division 01 
Section "Operation and Maintenance Data," include the following: 
1. Manufacturer's written instructions for testing and adjusting enclosed switches and circuit 

breakers. 
2. Time-current coordination curves (average melt) for each type and rating of overcurrent 

protective device; include selectable ranges for each type of overcurrent protective 
device.  Submit on translucent log-log graph paper. 

1.4 QUALITY ASSURANCE 

A. Source Limitations:  Obtain enclosed switches and circuit breakers, overcurrent protective 
devices, components, and accessories, within same product category, from single source from 
single manufacturer. 

B. Product Selection for Restricted Space:  Drawings indicate maximum dimensions for enclosed 
switches and circuit breakers, including clearances between enclosures, and adjacent surfaces 
and other items.  Comply with indicated maximum dimensions. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

D. Comply with NFPA 70. 

1.5 PROJECT CONDITIONS 

A. Environmental Limitations:  Rate equipment for continuous operation under the following 
conditions unless otherwise indicated: 
1. Ambient Temperature:  Not less than minus 22 deg F and not exceeding 104 deg F. 
2. Altitude:  Not exceeding 6600 feet. 

B. Interruption of Existing Electric Service:  Do not interrupt electric service to facilities occupied by 
Owner or others unless permitted under the following conditions and then only after arranging to 
provide temporary electric service according to requirements indicated: 
1. Notify AC Transit Representative no fewer than seven days in advance of proposed 

interruption of electric service. 
2. Indicate method of providing temporary electric service. 
3. Do not proceed with interruption of electric service without AC Transit Representative's 

written permission. 
4. Comply with NFPA 70E. 

1.6 COORDINATION 

A. Coordinate layout and installation of switches, circuit breakers, and components with equipment 
served and adjacent surfaces.  Maintain required workspace clearances and required 
clearances for equipment access doors and panels. 

1.7 EXTRA MATERIALS 

A. Furnish extra materials that match products installed and that are packaged with protective 
covering for storage and identified with labels describing contents. 

AC Transit 
Oakland 

 Section 26 28 16- page 2 of 6 

 



Security Upgrade Contract # 2009-1117
 

1. Fuses:  Equal to 10 percent of quantity installed for each size and type, but no fewer than 
three of each size and type. 

2. Fuse Pullers:  Two for each size and type. 

PART 2 - PRODUCTS 

2.1 FUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type GD, General Duty, Single Throw, 240-V ac, 800 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with cartridge fuse interiors to accommodate indicated fuses, lockable handle 
with capability to accept two padlocks, and interlocked with cover in closed position. 

C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, with clips or bolt pads to accommodate indicated fuses, lockable handle with 
capability to accept three padlocks, and interlocked with cover in closed position. 

D. Accessories: 
1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 

conductors. 
2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 

labeled for copper and aluminum neutral conductors. 
3. Lugs:  Compression type, suitable for number, size, and conductor material. 

2.2 NONFUSIBLE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. Type GD, General Duty, Single Throw, 600 A and Smaller:  UL 98 and NEMA KS 1, horsepower 
rated, lockable handle with capability to accept two padlocks, and interlocked with cover in 
closed position. 

C. Type HD, Heavy Duty, Single Throw, 600-V ac, 1200 A and Smaller:  UL 98 and NEMA KS 1, 
horsepower rated, lockable handle with capability to accept three padlocks, and interlocked with 
cover in closed position. 

D. Accessories: 
1. Equipment Ground Kit:  Internally mounted and labeled for copper and aluminum ground 

conductors. 
2. Neutral Kit:  Internally mounted; insulated, capable of being grounded and bonded; 

labeled for copper and aluminum neutral conductors. 
3. Lugs:  Compression type, suitable for number, size, and conductor material. 

2.3 MOLDED-CASE CIRCUIT BREAKERS 
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A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. General Requirements:  Comply with UL 489, NEMA AB 1, and NEMA AB 3, with interrupting 
capacity to comply with available fault currents. 

C. Thermal-Magnetic Circuit Breakers:  Inverse time-current element for low-level overloads and 
instantaneous magnetic trip element for short circuits.  Adjustable magnetic trip setting for 
circuit-breaker frame sizes 250 A and larger. 

D. Electronic Trip Circuit Breakers:  Field-replaceable rating plug, rms sensing, with the following 
field-adjustable settings: 
1. Instantaneous trip. 
2. Long- and short-time pickup levels. 
3. Long- and short-time time adjustments. 
4. Ground-fault pickup level, time delay, and I2t response. 

E. Features and Accessories: 
1. Standard frame sizes, trip ratings, and number of poles. 
2. Lugs:  Compression type, suitable for number, size, trip ratings, and conductor material. 
3. Application Listing:  Appropriate for application; Type SWD for switching fluorescent 

lighting loads; Type HID for feeding fluorescent and high-intensity discharge lighting 
circuits. 

4. Ground-Fault Protection:  Comply with UL 1053; integrally mounted, self-powered type 
with mechanical ground-fault indicator; relay with adjustable pickup and time-delay 
settings, push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor. 

2.4 MOLDED-CASE SWITCHES 

A. Manufacturers:  Subject to compliance with requirements, available manufacturers offering 
products that may be incorporated into the Work include, but are not limited to, the following: 
1. Eaton Electrical Inc.; Cutler-Hammer Business Unit. 
2. General Electric Company; GE Consumer & Industrial - Electrical Distribution. 
3. Siemens Energy & Automation, Inc. 
4. Square D; a brand of Schneider Electric. 

B. General Requirements:  MCCB with fixed, high-set instantaneous trip only, and short-circuit 
withstand rating equal to equivalent breaker frame size interrupting rating. 

C. Features and Accessories: 
1. Standard frame sizes and number of poles. 
2. Lugs:  Compression type, suitable for number, size, trip ratings, and conductor material. 
3. Ground-Fault Protection:  Comply with UL 1053; remote-mounted and powered type with 

mechanical ground-fault indicator; relay with adjustable pickup and time-delay settings, 
push-to-test feature, internal memory, and shunt trip unit; and three-phase, zero-
sequence current transformer/sensor. 

2.5 ENCLOSURES 
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A. Enclosed Switches and Circuit Breakers:  NEMA AB 1, NEMA KS 1, NEMA 250, and UL 50, to 
comply with environmental conditions at installed location. 
1. Indoor, Dry and Clean Locations:  NEMA 250, Type 1. 
2. Outdoor Locations:  NEMA 250, Type 3R. 
3. Wash-Down Areas:  NEMA 250, Type 4X, stainless steel. 
4. Industrial locations of the Maintenance Building, Fuel Building and Wash Building,  Indoor 

Locations Subject to Dust, Falling Dirt, and Dripping Noncorrosive Liquids:  NEMA 250, 
Type 12. 

5. Hazardous Areas Indicated on Drawings:  NEMA 250, Type 7 or Type 9 as indicated. 

PART 3 - EXECUTION 

3.1 EXAMINATION 

A. Examine elements and surfaces to receive enclosed switches and circuit breakers for 
compliance with installation tolerances and other conditions affecting performance of the Work. 

B. Proceed with installation only after unsatisfactory conditions have been corrected. 

3.2 INSTALLATION 

A. Install individual wall-mounted switches and circuit breakers with tops at uniform height unless 
otherwise indicated. 

B. Comply with mounting and anchoring requirements specified in Division 26 Section "Vibration 
and Seismic Controls for Electrical Systems." 

C. Temporary Lifting Provisions:  Remove temporary lifting eyes, channels, and brackets and 
temporary blocking of moving parts from enclosures and components. 

D. Install fuses in fusible devices. 

E. Comply with NECA 1. 

3.3 IDENTIFICATION 

A. Comply with requirements in Division 26 Section "Identification for Electrical Systems." 
1. Identify field-installed conductors, interconnecting wiring, and components; provide 

warning signs. 
2. Label each enclosure with engraved metal or laminated-plastic nameplate. 

3.4 FIELD QUALITY CONTROL 

A. Perform tests and inspections. 
1. Manufacturer's Field Service:  Engage a factory-authorized service representative to 

inspect components, assemblies, and equipment installations, including connections, and 
to assist in testing. 

B. Acceptance Testing Preparation: 
1. Test insulation resistance for each panelboard bus, component, connecting supply, 

feeder, and control circuit. 
2. Test continuity of each circuit. 

C. Tests and Inspections: 
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1. Enclosed switches and circuit breakers (Insulated Case/Molded Case)  - Visual and 
Mechanical Inspection  
a. Compare nameplate data with drawings and specifications. 
b. Inspect device for correct mounting.  
c. Operate device to insure smooth operation.  
d. Inspect case for cracks or other defects.  
e. Verify tightness of accessible bolted connections and/or cable connections by 

calibrated torque-wrench method in accordance with manufacturer's published 
data. Perform thermographic survey. 

f. Inspect mechanism contacts and arc chutes in unsealed units.  
2. Electrical Tests  (for all circuit breakers 100A and above ) 

a. Verify correct operation of any auxiliary features such as trip and pickup indicators, 
zone interlocking, electrical close and trip operation, trip-free, and antipump 
function. 

b. Perform a contact-resistance test.  
c. Perform an insulation-resistance test at 1000 volts dc from pole-to-pole and from 

each pole-to-ground with breaker closed and across open contacts of each phase.  
d. Perform insulation resistance test at 1000 volts dc on all control wiring. Do not 

perform the test on wiring connected to solid state components.  
e. Perform adjustments for final settings. 
f. Perform long-time delay time-current characteristic tests by passing 300 percent 

rated current through each pole separately unless series testing is required to 
defeat ground fault functions. 

g. Determine short-time pickup and delay by primary current injection.  
h. Determine ground-fault pickup and time delay by primary current injection.  
i. Determine instantaneous pickup current by primary injection using run-up or pulse 

method. 
j. Verify correct operation of any auxiliary features such as trip and pickup indicators, 

zone interlocking, electrical close and trip operation, trip-free, and antipump 
function. 

k. Verify the calibration of all functions of the trip unit by means of secondary 
injection. 

D. Perform each visual and mechanical inspection and electrical test stated in accordance with 
NETA Acceptance Testing Specification.  Certify compliance with test parameters. 

E. Enclosed switches and circuit breakers will be considered defective if they do not pass tests and 
inspections. 

F. Prepare test and inspection reports, including a certified report that identifies enclosed switches 
and circuit breakers and that describes scanning results.  Include notation of deficiencies 
detected, remedial action taken, and observations after remedial action. 

3.5 ADJUSTING 

A. Adjust moving parts and operable components to function smoothly, and lubricate as 
recommended by manufacturer. 

B. Set field-adjustable circuit-breaker trip ranges. 

END OF SECTION 26 28 16 
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SECTION 26 56 00 - EXTERIOR LIGHTING

PART 1 - GENERAL 

1.1 SUMMARY 

A. Section Includes: 
1. Exterior luminaires with lamps and ballasts. 

1.2 DEFINITIONS 

A. CCT:  Correlated color temperature. 

B. CRI:  Color-rendering index. 

C. HID:  High-intensity discharge. 

D. LER:  Luminaire efficacy rating. 

E. Luminaire:  Complete lighting fixture, including ballast housing if provided. 

1.3 SUBMITTALS 

A. Product Data:  For each luminaire and support component, arranged in order of lighting unit 
designation.  Include data on features, accessories, finishes, and the following: 
1. Physical description of luminaire, including materials, dimensions, effective projected 

area, and verification of indicated parameters. 
2. Details of attaching luminaires and accessories. 
3. Details of installation and construction. 
4. Luminaire materials. 
5. Photometric data based on laboratory tests of each luminaire type, complete with 

indicated lamps, ballasts, and accessories. 
a. Testing Agency Certified Data:  For indicated luminaires, photometric data shall be 

certified by a qualified independent testing agency.  Photometric data for remaining 
luminaires shall be certified by manufacturer. 

b. Manufacturer Certified Data:  Photometric data shall be certified by manufacturer's 
laboratory with a current accreditation under the National Voluntary Laboratory 
Accreditation Program for Energy Efficient Lighting Products. 

6. Photoelectric relays. 
7. Ballasts, including energy-efficiency data. 
8. Lamps, including life, output, CCT, CRI, lumens, and energy-efficiency data. 
9. Materials, dimensions, and finishes of poles. 
10. Means of attaching luminaires to supports, and indication that attachment is suitable for 

components involved. 

B. Shop Drawings:  Include plans, elevations, sections, details, and attachments to other work. 
1. Detail equipment assemblies and indicate dimensions, weights, loads, required 

clearances, method of field assembly, components, and location and size of each field 
connection. 

2. Wiring Diagrams:  For power, signal, and control wiring. 
3. Paint Finish. 
4. Lighting brackets. 
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C. Samples:  For products designated for sample submission in the Exterior Lighting Device 
Schedule.  Each Sample shall include lamps and ballasts. 

D. Qualification Data:  For qualified agencies providing photometric data for lighting fixtures. 

E. Field quality-control reports. 

F. Operation and Maintenance Data:  For luminaires to include in emergency, operation, and 
maintenance manuals. 

G. Warranty:  Sample of special warranty. 

1.4 QUALITY ASSURANCE 

A. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by manufacturers' 
laboratories that are accredited under the National Volunteer Laboratory Accreditation Program 
for Energy Efficient Lighting Products. 

B. Luminaire Photometric Data Testing Laboratory Qualifications:  Provided by an independent 
agency, with the experience and capability to conduct the testing indicated, that is an NRTL as 
defined by OSHA in 29 CFR 1910. 

C. Electrical Components, Devices, and Accessories:  Listed and labeled as defined in NFPA 70, 
by a qualified testing agency, and marked for intended location and application. 

D. Comply with IEEE C2, "National Electrical Safety Code." 

E. Comply with NFPA 70. 

1.5 WARRANTY 

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or 
replace products that fail in materials or workmanship; that corrode; or that fade, stain, 
perforate, erode, or chalk due to effects of weather or solar radiation within specified warranty 
period.  Manufacturer may exclude lightning damage, hail damage, vandalism, abuse, or 
unauthorized repairs or alterations from special warranty coverage. 
1. Warranty Period for Luminaires:  Five years from date of Substantial Completion. 
2. Warranty Period for Metal Corrosion:  Five years from date of Substantial Completion. 
3. Warranty Period for Color Retention:  Five years from date of Substantial Completion. 
4. Warranty Period for Lamps:  Replace lamps and fuses that fail within 12 months from 

date of Substantial Completion; furnish replacement lamps and fuses that fail within the 
second 12 months from date of Substantial Completion. 

1.6 EXTRA MATERIALS 

A. Furnish extra materials described below that match products installed and that are packaged 
with protective covering for storage and identified with labels describing contents. 
1. Lamps:  10 for every 100 of each type and rating installed.  Furnish at least one of each 

type. 
2. Glass and Plastic Lenses, Covers, and Other Optical Parts:  10 for every 100 of each 

type and rating installed.  Furnish at least one of each type. 
3. Ballasts:  10 for every 100 of each type and rating installed.  Furnish at least one of each 

type. 
4. Globes and Guards:  10 for every 20 of each type and rating installed.  Furnish at least 

one of each type. 
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PART 2 - PRODUCTS 

2.1 MANUFACTURERS 

A. Products:  Subject to compliance with requirements, provide product indicated on Drawings. 

2.2 GENERAL REQUIREMENTS FOR LUMINAIRES 

A. Luminaires shall comply with UL 1598 and be listed and labeled for installation in wet locations 
by an NRTL acceptable to authorities having jurisdiction. 
1. LER Tests Incandescent Fixtures:  Where LER is specified, test according to 

NEMA LE 5A. 
2. LER Tests Fluorescent Fixtures:  Where LER is specified, test according to NEMA LE 5 

and NEMA LE 5A as applicable. 
3. LER Tests HID Fixtures:  Where LER is specified, test according to NEMA LE 5B. 

B. Lateral Light Distribution Patterns:  Comply with IESNA RP-8 for parameters of lateral light 
distribution patterns indicated for luminaires. 

C. Metal Parts:  Free of burrs and sharp corners and edges. 

D. Sheet Metal Components:  Corrosion-resistant aluminum unless otherwise indicated.  Form and 
support to prevent warping and sagging. 

E. Housings:  Rigidly formed, weather- and light-tight enclosures that will not warp, sag, or deform 
in use.  Provide filter/breather for enclosed luminaires. 

F. Doors, Frames, and Other Internal Access:  Smooth operating, free of light leakage under 
operating conditions, and designed to permit relamping without use of tools.  Designed to 
prevent doors, frames, lenses, diffusers, and other components from falling accidentally during 
relamping and when secured in operating position.  Doors shall be removable for cleaning or 
replacing lenses.  Designed to disconnect ballast when door opens. 

G. Exposed Hardware Material:  Stainless steel. 

H. Plastic Parts:  High resistance to yellowing and other changes due to aging, exposure to heat, 
and UV radiation. 

I. Light Shields:  Metal baffles, factory installed and field adjustable, arranged to block light 
distribution to indicated portion of normally illuminated area or field. 

J. Reflecting surfaces shall have minimum reflectance as follows unless otherwise indicated: 
1. White Surfaces:  85 percent. 
2. Specular Surfaces:  83 percent. 
3. Diffusing Specular Surfaces:  75 percent. 

K. Lenses and Refractors Gaskets:  Use heat- and aging-resistant resilient gaskets to seal and 
cushion lenses and refractors in luminaire doors. 

L. Luminaire Finish:  Manufacturer's standard paint applied to factory-assembled and -tested 
luminaire before shipping.  Where indicated, match finish process and color of pole or support 
materials. 
1. Color:   Refer to luminaire schedule on the drawings. 
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M. Factory-Applied Finish for Steel Luminaires:  Comply with NAAMM's "Metal Finishes Manual for 
Architectural and Metal Products" for recommendations for applying and designating finishes. 
1. Surface Preparation:  Clean surfaces to comply with SSPC-SP 1, "Solvent Cleaning," to 

remove dirt, oil, grease, and other contaminants that could impair paint bond.  Grind 
welds and polish surfaces to a smooth, even finish.  Remove mill scale and rust, if 
present, from uncoated steel, complying with SSPC-SP 5/NACE No. 1, "White Metal 
Blast Cleaning," or SSPC-SP 8, "Pickling." 

2. Exterior Surfaces:  Manufacturer's standard finish consisting of one or more coats of 
primer and two finish coats of high-gloss, high-build polyurethane enamel. 
a. Color:  Refer to luminaire schedule on the drawings. 

N. Factory-Applied Finish for Aluminum Luminaires:  Comply with NAAMM's "Metal Finishes 
Manual for Architectural and Metal Products" for recommendations for applying and designating 
finishes. 
1. Finish designations prefixed by AA comply with the system established by the Aluminum 

Association for designating aluminum finishes. 
2. Class I, Color Anodic Finish:  AA-M32C22A42/A44 (Mechanical Finish:  medium satin; 

Chemical Finish:  etched, medium matte; Anodic Coating:  Architectural Class I, integrally 
colored or electrolytically deposited color coating 0.018 mm or thicker) complying with 
AAMA 611. 
a. Color:  Refer to luminaire schedule on the drawings.. 

O. Factory-Applied Labels:  Comply with UL 1598.  Include recommended lamps and ballasts.  
Labels shall be located where they will be readily visible to service personnel, but not seen from 
normal viewing angles when lamps are in place. 
1. Label shall include the following lamp and ballast characteristics: 

a. "USES ONLY" and include specific lamp type. 
b. Lamp diameter code (T-4, T-5, T-8, T-12), tube configuration (twin, quad, triple), 

base type, and nominal wattage for fluorescent and compact fluorescent 
luminaires. 

c. Lamp type, wattage, bulb type (ED17, BD56, etc.) and coating (clear or coated) for 
HID luminaires. 

d. Start type (preheat, rapid start, instant start) for fluorescent and compact 
fluorescent luminaires. 

e. ANSI ballast type (M98, M57, etc.) for HID luminaires. 
f. CCT and CRI for all luminaires. 

2.3 LUMINAIRE-MOUNTED PHOTOELECTRIC RELAYS 

A. Comply with UL 773 or UL 773A. 

B. Contact Relays:  Factory mounted, single throw, designed to fail in the on position, and factory 
set to turn light unit on at 1.5 to 3 fc and off at 4.5 to 10 fc with 15-second minimum time 
delay.  Relay shall have directional lens in front of photocell to prevent artificial light sources 
from causing false turnoff. 
1. Relay with locking-type receptacle shall comply with ANSI C136.10. 
2. Adjustable window slide for adjusting on-off set points. 

2.4 FLUORESCENT BALLASTS AND LAMPS 

A. Ballasts for Low-Temperature Environments: 
1. Temperatures 0 Deg F and Higher:  Electronic type rated for 0 deg F starting and 

operating temperature with indicated lamp types. 
2. Temperatures Minus 20 Deg F and Higher:  Electromagnetic type designed for use with 

indicated lamp types. 
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B. Ballast Characteristics: 
1. Power Factor:  90 percent, minimum. 
2. Sound Rating:  Class A. 
3. Total Harmonic Distortion Rating:  Less than 10 percent. 
4. Electromagnetic Ballasts:  Comply with ANSI C82.1, energy-saving, high power factor, 

Class P, automatic-reset thermal protection. 
5. Case Temperature for Compact Lamp Ballasts:  65 deg C, maximum. 
6. Transient-Voltage Protection:  Comply with IEEE C62.41.1 and IEEE C62.41.2, 

Category A or better. 

C. Low-Temperature Lamp Capability:  Rated for reliable starting and operation with ballast 
provided at temperatures 0 deg F and higher. 

2.5 BALLASTS FOR HID LAMPS 

A. Comply with ANSI C82.4 and UL 1029 and capable of open-circuit operation without reduction 
of average lamp life.  Include the following features unless otherwise indicated: 
1. Ballast Circuit:  Constant-wattage autotransformer or regulating high-power-factor type. 
2. Minimum Starting Temperature:  Minus 22 deg F. 
3. Normal Ambient Operating Temperature:  104 deg F. 
4. Ballast Fuses:  One in each ungrounded power supply conductor.  Voltage and current 

ratings as recommended by ballast manufacturer. 

2.6 HID LAMPS 

A. Metal-Halide Lamps:  ANSI C78.43, with minimum CRI 65, and CCT color temperature 4000 K. 

B. Pulse-Start, Metal-Halide Lamps:  Minimum CRI 65, and CCT color temperature 4000 K. 

C. Ceramic, Pulse-Start, Metal-Halide Lamps:  Minimum CRI 80, and CCT color temperature 
4000 K. 

2.7 GENERAL REQUIREMENTS FOR SUPPORT COMPONENTS 

A. Structural Characteristics:  Comply with AASHTO LTS-4-M. 

B. Luminaire Attachment Provisions:  Comply with luminaire manufacturers' mounting 
requirements.  Use stainless-steel fasteners and mounting bolts unless otherwise indicated. 

C. Mountings, Fasteners, and Appurtenances:  Corrosion-resistant items compatible with support 
components. 
1. Materials:  Shall not cause galvanic action at contact points. 

PART 3 - EXECUTION 

3.1 LUMINAIRE INSTALLATION 

A. Install lamps in each luminaire. 

B. Fasten luminaire to indicated structural supports. 
1. Use fastening methods and materials selected to resist seismic forces defined for the 

application and approved by manufacturer. 

C. Adjust luminaires that require field adjustment or aiming.  Include adjustment of photoelectric 
device to prevent false operation of relay by artificial light sources, favoring a north orientation. 
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3.2 CORROSION PREVENTION 

A. Aluminum:  Do not use in contact with earth or concrete.  When in direct contact with a 
dissimilar metal, protect aluminum by insulating fittings or treatment. 

B. Steel Conduits:  Comply with Division 26 Section "Raceway and Boxes for Electrical Systems." 
In concrete foundations, wrap conduit with 0.010-inch- thick, pipe-wrapping plastic tape applied 
with a 50 percent overlap. 

3.3 FIELD QUALITY CONTROL 

A. Inspect each installed fixture for damage.  Replace damaged fixtures and components. 

B. Illumination Observations:  Verify normal operation of lighting units after installing luminaires 
and energizing circuits with normal power source. 
1. Verify operation of photoelectric controls. 

C. Illumination Tests: 
1. Measure light intensities at night.  Use photometers with calibration referenced to NIST 

standards.  Comply with the following IESNA testing guide(s): 
a. IESNA LM-50, "Photometric Measurements of Roadway Lighting Installations." 
b. IESNA LM-64, "Photometric Measurements of Parking Areas." 

D. Prepare a written report of tests, inspections, observations, and verifications indicating and 
interpreting results.  If adjustments are made to lighting system, retest to demonstrate 
compliance with standards. 

END OF SECTION 26 56 00 
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SECTION 28 00 00 – BASIC SECURITY REQUIREMENTS 

PART 1 - GENERAL 

1.1 SUMMARY 

A. This Section includes general administrative and procedural requirements for Sections 
numbering 28xxxx and is intended to supplement, not supersede, the requirements specified in 
Division 1. 

B. The requirements described herein include the following: 
1. References 
2. Definitions 
3. System Description and Existing Conditions 
4. Submittals & Shop Drawings 
5. Quality Assurance 
6. Permits and Inspections 
7. Coordination 
8. Project Management and Coordination Services 
9. Product Delivery, Storage, and Handling 
10. Warranty 
11. Maintenance 

C. Products Specified But Not Installed Under This Section: 
1. Outdoor security equipment cabinets 

D. Products Furnished and Installed Under another Section: 
1. Gates including bus radio controls and interfaces  
2. Gate primary control system including vehicle detection loops 

E. Unit Prices: 
1. Submit unit pricing (material, labor, shipping, taxes, and markups) for equipment supplied 

under this section. 

F. Alternates: 
1. ALT-280000-01: Renewable Annual Maintenance Agreement 

a. Submit a renewable annual maintenance agreement proposal for the servicing and 
adjustment of the existing security system equipment. 

b. Perform bi-annual examinations by trained personnel including necessary 
measurements, adjustments, and parts replacement to keep the equipment in 
efficient and proper operation. 

c. Perform maintenance work, except emergency repairs, during regular working 
hours of regular working days. 

d. Perform emergency repairs on an immediate basis (4 hour response time 
maximum, 7 days a week, 24 hours a day) when a system or component 
malfunctions during use. 

e. Do not subcontract or assign maintenance work unless the Owner has approved 
such assignment in writing. 

G. Related Sections: 
1. Consult other Sections, determine the extent and character of related work, and properly 

coordinate work specified herein with that specified elsewhere to produce a complete and 
operable installation. 

2. Section 260000: Basic Electrical Requirements  
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3. Section 280513: Security System Cabling 
4. Section 280553: Security System Labeling 
5. Section 280800: Security System Commissioning 
6. Section 281300: Access Control and Alarm Monitoring System 
7. Section 282300: Video Surveillance System 
8. Section 282600: Entry Telephone System 
9. Earthwork:  Include trenching, backfilling, boring and soil compaction as required for the 

installation of underground conduit, in-grade pull boxes, vaults, and bollard foundations. 
10. Selective Demolition:  Nondestructive removal of materials and equipment for reuse or 

salvage as indicated.  Also dismantling electrical materials and equipment made obsolete 
by these installations. 

11. Concrete Work:  Include forming, steel bar reinforcing, cast-in- place concrete, finishing 
and grouting as required for underground conduit encasement, pedestal foundations, and 
curbs.  [Also includes saw-cutting of existing slabs and grouting of conduits in saw-cut.] 

12. Miscellaneous Metal Work:  Include fittings, brackets, backing, supports, rods, welding 
and pipe as required for support and bracing of raceways, equipment enclosures, 
cameras, and similar devices.  

13. Moisture Protection and Smoke Barrier Penetrations:  Include membrane clamps, sheet 
metal flashing, counter flashing, caulking and sealant as required for waterproofing of 
conduit penetrations and sealing penetrations in or through fire walls, floors, ceiling slabs 
and foundation walls.  Tape and make vapor tight penetrations through vapor barriers at 
slabs on grade. 

14. Locking Hardware: Include interface to electronic hardware and door controllers on 
security related doors. 

15. Access Panels and Doors:  Required in walls, ceilings, and floors to provide access to 
security devices and equipment. 

16. Painting:  Include surface preparation, priming and finish coating as required for security 
cabinets, exposed conduit, pull and junction boxes, and devices where indicated as field 
painted in this Division. 

1.2 REFERENCES 

A. General 
1. Codes, standards, and industry manuals/guidelines listed by reference, including 

revisions by issuing authority, form a part of this specification section to extent indicated.  
Consider such codes and/or standards a part of this Specification as though fully 
repeated herein.   

2. Standards listed are identified by issuing authority, authority abbreviation, designation 
number, title or other designation established by issuing authority. Standards 
subsequently referenced herein are referred to by issuing authority abbreviation and 
standard designation. 

3. Reference to codes, standards, specifications and recommendations of technical 
societies, trade organizations and governmental agencies shall mean that latest edition of 
such publications adopted and published prior to submittal of the bid unless otherwise 
specifically stated.  

B. Codes:  Perform Work executed under this Section in accordance with applicable requirements 
of the latest edition of governing codes, rules and regulations including but not limited to the 
following minimum standards, whether statutory or not: 
1. United States Department of Labor (DOL) Regulations (Standards - 29 CFR) 

a. Part 1910, “Occupational Safety and Health Standards” 
2. National Fire Protection Agency (NFPA) 

a. NFPA 70, “National Electrical Code” (NEC) 
b. NFPA 75, “Protection of Information Technology Equipment” 

3. California Code of Regulations (CCR) Title 24, California Building Standards Code Part 2, 
Basic Building Regulations and Part 3, California Electrical Code (CEC) 
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4. Uniform Building Code (UBC) 
5. Uniform Fire Code (UFC) 
6. Uniform Mechanical Code (UMC) 
7. National, State, Local and other binding building and fire codes 
8. FCC Regulations: 

a. Part 15 – Radio Frequency Devices & Radiation Limits 
b. Part 68 – Connection of Terminal Equipment to the Telephone Network 

C. Standards:  Perform Work and furnish materials and equipment under Division 28 in 
accordance with the latest editions of the following standards as applicable: 
1. Underwriter's Laboratories (UL):  Applicable listing and ratings. 

a. UL 294:  Access Control System Units 
b. UL 1076: Proprietary Burglar Alarm Units and Systems 
c. UL 2044  Commercial Closed-Circuit Television Equipment 

1.3 DEFINITIONS 

A. The Definitions of Division 1 apply to the 28xxxx sections 

B. In addition to those Definitions of Division 1, the following list of terms as used in this 
specification defined as follows: 
1. “Owner”: AC Transit  
2. “Engineer”: TEECOM Design Group 
3. “Furnish”: To purchase, procure, acquire, and deliver complete with related accessories. 
4. “Install”: To set in place, join, unite, fasten, link, attach, set up or otherwise connect 

together and test before turning over to the Owner, parts, items, or equipment supplied 
by contractor or others.  Complete installation and make ready for regular operation. 

5. “Provide”:  To furnish, transport, install, erect, connect, test and turn over to the Owner, 
complete and ready for regular operation. 

6. “Connect”: To install required patch cords, equipment cords, cross-connect wire, etc. to 
complete an electrical or optical circuit. 

7. “As directed”: As directed or instructed by the Owner, or their authorized representative. 
8. “Cabling”: A combination of cables, wire, cords, and connecting hardware [e.g., cables, 

conductor terminations, connectors, outlets, patch panels, blocks, and labeling]. 
9. “Security System”:  The Access Control, Intrusion Monitoring, CCTV, and Intercom 

Systems 
10. “SEC”: Security Equipment Enclosure 
11. “SJB”: Security Junction Box 
12. “ACAMS”: Access Control & Alarm Monitoring System 
13. “ACS”: Access Control System 
14. “VSS”: Video Surveillance System  

1.4 System Description 

A. Overview 
1. AC Transit received multiple Homeland Security Department grants to upgrade the 

security systems at Emeryville Division, Richmond Division, Seminary Division, Hayward 
Division, and the Central Maintenance Facility.  

2. This project will upgrade and expand the existing security system to a common platform 
throughout the AC Transit facilities. The new system will be comprised of an integrated 
ACAMS, VSS, and entry telephone system.  Not every site will receive all the 
components of an integrated security system. 

3. This is a retrofit project that will require the contractor to perform demolition activities, 
upgrade the existing security system capabilities, modify existing site conditions to 
support new work, provide new primary electrical power, wiring, control equipment, 
devices, conduit/boxes, and electrified locking hardware.    
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4. The contractor must coordinate their work activities with representatives at each of the 
five sites. In addition, detailed coordination is required with the Owner’s project manager, 
security department, and IT department.  

5. The security devices at each of the sites will be hardwired to centrally located security 
control equipment which connects to the Owner’s LAN/WAN.  

6. A security workstation provided at each site will allow monitoring of the ACAMS and 
viewing the VSS.  

7. Sites will be monitored from a new Security Operations Centers located at the following 
location: Emeryville Operations and Dispatch in the Transportation Building.   

8. Refer to individual sections for detailed description of systems. 

B. Existing Conditions 
1. The General Office, or GO, has an existing Kantech ACS and VSS.  The ACS and VSS 

will not be upgraded in this scope of work. 
2. Existing VSS at each site should be considered non-functional.  Re-use pathway 

infrastructure for new VSS cabling as indicated on the drawings. 

C. Custom Device Requirements 
1. General:  Provide a high level of coordination services to ensure the proper installation 

and functioning of the security system.  Coordinate the installation of the security system 
with other trades. This may include: review of other’s subcontractor’s shop drawings, 
attendance at meetings, providing samples for mockup, and preparation & distribution of 
written documentation. 

1.5 SUBMITTALS 

A. General 
1. Provide required submittals in accordance with Conditions of the Contract, and the 

Submittal Procedures in Section 1 General Conditions.  
2. Format:  Furnish submittal data neatly bound in an 8-1/2" x 11" folder or binder for each 

specification section with a table of contents listing materials by Section and paragraph 
number. 

3. Submittals to consist of detailed shop drawings, product specifications, block wiring 
diagrams, "catalog cuts" and data sheets containing physical and dimensional 
information, performance data, electrical characteristics, materials used in fabrication, 
and material finish.  Clearly indicate by arrows or brackets precisely what is being 
submitted on and those optional accessories which are included and those which are 
excluded. 

4. Label each submittal with the Specification Section Number and provide a cover letter or 
stamp stating that the submittal has been thoroughly reviewed by the Contractor and 
complies with the requirements of the Contract Documents.  Failure to comply with this 
requirement will constitute grounds for rejection of data. 

5. Resubmittals:  Provide a cover letter with the resubmittal that lists the action taken and 
revisions made to each product submittal in response to Submittal Review Comments.  
Failure to include this cover letter will constitute rejection of the resubmittal package and 
no review will occur. 

6. Prepare diagrams using AutoCAD 2004 compatible software.  The following are 
requirements for drawings: 
a. Drawing Size: Same size as the project contract drawings with the project title 

block. 
b. Text Size: Minimum 3/32 inches high when plotted at full size. 
c. Symbology: Identical to the symbols used on the Contract Drawings. 
d. Backgrounds: Screen background information to allow pertinent drawing 

information to stand out. 
e. Line Weights: Use appropriate line weights for devices, raceways, and text to 

stand out against background information. 
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B. Contractor Qualifications: Submit the following for review and comment at the beginning of the 
project. 
1. Resumes of the Project Manager, General Foreman, and Lead Technician(s) indicating 

role, years of experience, product certifications and training, listing of similar projects the 
individual performed the role proposed for this project along with client contact 
information for each. 

2. Certification letters from manufacturers of major system components stating the 
Contractor is an authorized reseller, installer, and extended warranty provider for the 
specified security systems. 

C. Product Data:  Submit the following for review and comment prior to the purchase and in-
stallation of equipment: 
1. Product data for products furnished. Include, for each product, the manufacturer, part 

number, accessories & options selected, color (if applicable), and a brief product 
description. 

2. Estimated delivery lead times for products. 

D. Shop Drawings 
1. Obtain electronic files containing the contract documents drawing files for use in 

preparing the shop drawings from the Engineer. 
2. Use of CAD Files: Should the Contractor need the Engineer’s CAD files to produce shop 

drawings and/or as-built drawings, the Engineer requires the Contractor sign a CAD files 
release agreement. 

3. Submit the following for review and approval prior to the installation of equipment: 
a. Floor Plans:  1/8 inch scale floor and site plans showing the locations of devices 

and cable routing paths with cable types and quantity called out. 

E. Samples 
1. Provide samples as required for proper coordination and installation of custom mounted 

equipment. 

1.6 QUALITY ASSURANCE 

A. General 
1. Provide new and unused materials, equipment, and parts comprising the units specified 

herein of current manufacturer and of highest grade. 
2. Only use products and applications listed in this Division on the project. 

B. Substitutions 
1. Coordinate the “Substitutions” requirements with Section 3, Scope of Work and/or other 

related sections.  
2. Conform to the general requirements and procedure outlined in Division 1 in the Request 

For Substitution. 
3. Where products are noted as "or equal", a product of equivalent design, construction, and 

performance is considered.  Include in the Product Data submittal: catalog cuts, product 
information, and pertinent test data required to substantiate that the product is in fact 
equivalent to that specified. 

4. Only one substitution allowed for each product specified.  Do not provide substituted 
material, processes, or equipment without written authorization from the Engineer.  
Assumptions on the acceptability of a proposed substitution, prior to acceptance by the 
Engineer, are at the sole risk of the Contractor. 

5. The burden of proof rest with the Contractor that the substituted product is equivalent to 
the specified product.  When the Engineer accepts a substitution in writing, it is with the 
understanding that the Contractor guarantees the substituted product, component, article, 
or material to be equivalent to the one specified and dimensioned to fit within the 
construction according to contract documents.  Approved substitutions do not relieve the 
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Contractor of responsibilities for the proper execution of the Work, or from provisions of 
the Specifications.   

6. Manufacturers' names and model numbers used in conjunction with materials, processes 
or equipment included in the Contract Documents are used to establish standards of 
quality, utility and appearance.  Materials, processes or equipment that, in the opinion of 
the Engineer, are equivalent in quality, utility and appearance will be approved as 
substitutions to that specified when “or equal” follows the manufacturers' names or model 
number(s).  

7. Whenever material, process or equipment is specified in accordance with a Federal 
specification, an ASTM standard, an ANSI specification, UL rating or other association 
standard, present an affidavit from the manufacturer certifying that the product complies 
with the particular standard specification.  When requested by the Engineer, submit 
support test data to substantiate compliance at no additional cost.   

8. Pay expenses, without additional charge to the Owner, in connection with substitution 
materials, processes and equipment, including the effect of substitution on self, 
subcontractor's or other Contractor's work. 

9. Include replacement of existing security operational equipment including devices, wiring, 
controllers, power supplies, locks, electric power, software, labor, and coordination 
required for a completely integrated system for all six sites. Substitutions of specified 
security equipment will require replacement at no additional charge to the Owner of a 
significant amount of existing functional equipment that is not currently slated to be 
replaced as part of this project.    

 

C. Installer Qualifications 
1. A current, active, and valid and C10 California State Contractors License 
2. Minimum five years experience in installation and service of access control, video 

surveillance, and intrusion detection systems.  
3. Minimum five completed projects similar to scope and cost. 
4. Evidence of technicians qualified for the work in the form of current manufacturer’s 

training certification. 

D. Materials 
1. Provide new materials and equipment without defects. 
2. Provide only specified products and equipment, or products and equipment that have 

been approved in writing. 

E. Regulatory Requirements 
1. Work and materials to conform to the latest rules of National Board of Fire Underwriters 

wherever such standards have been established and to the regulations of the State Fire 
Marshal, OSHA and the codes of the governing local municipalities.  Conform Work 
under these specifications to the most stringent of the applicable codes. 

2. Provide the quality identified within these specifications and drawings when codes, 
standards, regulations, etc. allow Work of lesser quality or extent.  The Contract 
Documents address the minimum requirements for construction. 

F. Project Management And Coordination Services 
1. Provide a project manager for the duration of the project to coordinate this Work with 

other trades.  Coordination services, procedures and documentation responsibility 
include, but are not limited to, the items listed in this section. 

2. Review of Shop Drawings Prepared by Other Subcontractors: 
a. Obtain copies of shop drawings for equipment provided by others that require 

telecommunication service connections or interface with Work. 
b. Perform a thorough review of the shop drawings to confirm compliance with the 

service requirements contained in the Division 26 contract documents.  Document 
discrepancies or deviations as follows: 
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1) Prepare memo summarizing the discrepancy. 
2) Submit a copy of the specific shop drawing, indicating via cloud, the 

discrepancy. 
c. Prepare and maintain a shop drawing review log indicating the following 

information: 
1) Shop drawing number and brief description of the system/material. 
2) Date of the review 
3) Name of the individual performing the review 
4) Indication if follow-up coordination required 

G. Drawings 
1. Layout: Follow the general layout shown on the Drawings except where other work may 

conflict with the Drawings. 
2. Accuracy:  The Drawings show a diagrammatic representation of the system within the 

constraints of the symbology applied. 
3. Detail: The Drawings do not fully represent the entire installation for the Security System.  

Drawings indicate the layout and location of control console(s) components, as well as 
location of security devices, i.e. card readers, door locks and contacts, and duress 
stations.  The Drawings do not show conduits, wire and cabling between every system 
component, equipment, or device. 

4. Complete the details necessary for point-to-point design.  This allows the Contractor to 
achieve desired results applying their own procedures and methods.  Submit shop 
drawings for review prior to installation. 

H. Role of the Engineer 
1. During the construction phase of the project, the Engineer will work with the Contractor to 

provide interpretation and clarification of project contract documents, process and reply to 
relevant Requests for Information (RFI), and act as an interface between the Contractor 
and the Owner.   

2. The Owner has retained the Engineer’s services to observe the Work for general 
compliance with the Contract Documents. 

3. In summary, the Engineer will perform the following specific services during the design 
phase: 
a. Review product submittals and shop drawings for general compliance with the 

contract drawings and specifications. 
b. Review changes as they arise, and confirm that the proposed solutions maintain 

the intended functionality of the system. 
c. Interpret field problems for Owner, and translate into understandable language. 
d. Review the testing procedures to confirm compliance with industry-accepted 

practices. 

1.7 Permits and Inspections 

A. Obtain and pay for permits and inspections required for the work. 

B. Furnish materials and workmanship for this work in conformance with applicable legal and code 
requirements. 

C. Perform tests required herein, or as may be reasonably required to demonstrate conformance 
with the Specifications or with the requirements of legal authority having jurisdiction. 

D. Obtain review from compliance officials responsible for enforcement of applicable codes and 
regulations to establish that the work is in compliance with requirements of reference codes 
indicated herein. 

1.8 COORDINATION 
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A. Discrepancies 
1. In the event of discrepancies within the Contract Documents, notify the Engineer within 5 

days prior to the Bid Opening to allow the issuance of an Addendum. 
2. If, in the event that time does not permit notification or clarification of discrepancies prior 

to the Bid Opening, the following applies:  The drawings govern in matters of quantity, 
and the specifications govern in matters of quality.  In the event of conflict within the 
drawings involving quantities, or within the specifications involving quantities, or within 
the specifications involving quality, the greater quantity and higher quality apply.  Note 
such discrepancies and clarify in the Bid.  We will make no additional allowances 
because of errors, ambiguities, or omissions, which reasonably should have been 
discovered during the preparation of the Bid. 

B. Job Conditions 
1. Protection:  Keep conduits, junction boxes, outlet boxes and other openings closed to 

prevent entry of foreign matter.  Cover equipment, devices, apparatus and protect them 
against dirt, paint, water, chemical or mechanical damage, before and during construction 
period.  Prior to final acceptance, restore to original condition fixture, apparatus or 
equipment damaged including restoration of damaged factory applied painted finishes.  
Protect bright finished surfaces and similar items until in service.  No rust or damage will 
be permitted. 

2. Supervision:  Personally, or through an authorized and competent representative, 
supervise the work from beginning to completion and, within reason, keep the same 
foreman and workmen on the project throughout the project duration. 

1.9 PROJECT MANAGEMENT AND COORDINATION SERVICES 

A. Overview:  Provide a project manager/engineer for the duration of the project to coordinate the 
security system work with other trades.  Coordination services, procedures and documentation 
responsibility include at a minimum, the items listed in this section. 
1. Obtain copies of shop drawings for equipment provided by others that require security 

connections or interface with the security system work. 
2. Prepare and maintain a shop drawing review log indicating the following information: 

a. Shop drawing number and brief description of the system/material. 
b. Date of your review. 
c. Indication if follow-up coordination is required. 

B. Request for Information (RFI) 
1. Thoroughly review the contract documents prior to the preparation and submission of an 

RFI.  If an RFI is submitted, attach 8 1/2" x 11" copies of relevant documents to clarify the 
issue. 

2. Submit RFIs with your recommended solution. 
3. Prepare and maintain an RFI log using a Microsoft Excel spreadsheet indicating the 

following information: 
a. RFI number and brief summary of the issue. 
b. Date of issuance and receipt of response. 

C. Clarification Confirmation Memo (CCM) 
1. CCM memos will be prepared by either the Contractor or the Engineer to confirm a 

decision clarifying the contract documents that does not impact cost or affect other 
trades. 

2. Prepare and maintain a CCM log using a Microsoft Excel spreadsheet indicating the 
following information: 
a. CCM number... use CCM-C1, C2, etc. for memos issued by the Contractor and 

CCM-E1, E2, etc. for memos issued by the engineer. 
b. Brief summary of issue and date issued. 
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D. Scheduling of Work 
1. Prepare a separate work schedules identifying significant milestones and durations of 

work activities for each site. At a minimum include the following task: 
a. Commencement of work 
b. Demolition activities by area  
c. Electrical rough-in  
d. Cable Installation 
e. Primary power (120VAC)   
f. Locking hardware  
g. IT coordination  
h. Device Installation 
i. Head-end upgrade and configuration  
j. Programming 
k. Testing 
l. Other tasks included under the alternate work section of these specifications 

E. Weekly Status Reports 
1. Prepare weekly status reports throughout the entire course of the project containing the 

following information: 
a. Updated 2-week look ahead schedule 
b. Progress during prior week 
c. Work expected to be completed during the upcoming week. 
d. Delivery dates for equipment 
e. Coordination status for each device requiring coordination with other 

subcontractors 
f. Summary of the information owed to the Contractor, who is responsible for 

providing the information, and due date for the information. 

F. Weekly Meetings 
1. Conduct or attend weekly coordination meetings with the electrical and other specialty 

subcontractors to coordinate the installation of the security systems. 

1.10 PRODUCT DELIVERY, STORAGE AND HANDLING 

A. Delivery 
1. Do not deliver security system components to the site until protected storage space is 

available.  Storage outdoors covered by rainproof material is not acceptable. 
2. Replace equipment damaged during shipping and return to manufacturer at no cost to 

the Owner. 

B. Storage 
1. Store materials in a clean, dry, ventilated space free from temperature extremes. 
2. Maintain factory wrapping or provide a heavy canvas/plastic cover to protect units from 

dirt, water, construction debris, and traffic. 
3. Provide heat where required to prevent condensation or temperature related damage. 

C. Handling 
1. Handle in accordance with manufacturer's written instructions. 
2. Prevent internal component damage, breakage, denting and scoring.  Do not install 

damaged equipment.  Replace damaged equipment and return equipment to 
manufacturer. 

1.11 Warranty 

A. Provide the Security System as described in this specification with a one-year parts and service 
warranty at no additional cost to the Owner. 
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B. Include in the warranty package, at a minimum, the following: 
1. Software support agreement for the ACAMS and VSS 
2. Software upgrades and patches 
3. Labor to install software upgrades and patches necessary to maintain the latest version 
4. Emergency maintenance service on regular working hour basis 
5. Service by factory trained and employed service representatives of system manufacturer 

C. Maintain regular service facilities and provide a qualified technician familiar with this work at the 
site within four (4) hours of receipt of a notice of malfunction including weekends and holidays.  
Provide material, devices equipment and personnel necessary for repairs. Install approved 
temporary, alternate equipment if required by the Owner, complete and operational within 
twenty four (24) hours after notification of a malfunction, at no additional cost. 

D. Conduct warranty repairs and service at the job site unless in violation of manufacturer's 
warranty; in the latter event, provide substitute systems, equipment and/or devices, acceptable 
to the Owner, for the duration of such off-site repairs.  Transport warranty substitute and/or test 
systems, equipment, devices, material, parts and personnel to and from the job site at no 
additional cost. 

1.12 MAINTENANCE 

A. Extra Materials 
1. Deliver extra materials to a secured location determined by the Owner. 
2. Provide a complete Bill of Materials listing quantities, part numbers, and descriptions for 

each device for the Owner to sign indicating receipt of equipment. 
3. Provide new and unused spare parts in their original packing materials upon delivery. 

B. Maintenance Service 
1. For the first year of service, conduct quarterly system performance review meetings to 

review system operation problems and/or defects that occurred during the preceding 3 
months.  During these performance review meetings, perform the following: 
a. Visual checks and operational tests of the central processor, local processors, 

monitors, keyboards, system printers, peripheral equipment, Access Control 
System equipment, power supplies, and electrical and mechanical controls. 

b. Clean system equipment, including interior and exterior surfaces. 
c. Perform diagnostics on equipment. 
d. Check and calibrate each ACS device. 
e. Run system software and correct diagnosed problems. 
f. Resolve previous outstanding problems. 

2. Provide software and firmware updates issued free of charge by the manufacturer. 

PART 2 - PRODUCTS 

2.1 GENERAL 

A. Material and equipment specified herein have been selected as the basis of acceptable quality 
and performance and have been coordinated to function as components of the included 
systems. Where a particular material, device, equipment or system is specified directly, the 
current manufacturer's specification for same is a part of these specifications, as if completely 
elaborated herein. 

B. Use standard, regularly manufactured, materials and equipment for this and/or other similar 
systems, and not custom designed especially for this project.  Provide systems and components 
thoroughly tested and proven in actual use.  Provide subsystems of one manufacturer. 
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2.2 Equipment Enclosures 

A. Manufacturer: Hoffman, or equivalent. 

B. General: Provide cabinets with: 
1. Hinged and lockable door containing a lock kit (keyed alike with other security enclosures 

on the project) 
2. Panduit “F” type slotted duct for routing of individual conductors 
3. One tamper switch for each enclosure 

C. Security Junction Boxes 
1. Type: NEMA type 1 enclosure 
2. Size: 16” x 16” x 6” minimum 
3. Finish: ANSI 61 gray polyester powder paint finish inside and out 
4. Accessories: 

a. Back panel for mounting of the relays, and terminal strips 
5. Manufacturer: 

a. Hoffman #A-16N16BLP with #A-16N16MP back panel and #A-L12AR lock kit 
b. SquareD 
c. Or Equal 

2.3 Wireways 

A. General: 
1. Provide screw cover wireway sections with open top assembly as shown on Security 

drawings. 
2. Provide closure plates to secure end of wireway sections. 

B. Screw Cover Gutter Wireways 
1. Type: NEMA type 1 enclosure 
2. Size: 4” x 4” x 48” minimum 
3. Finish: ANSI 61 gray polyester powder paint finish inside and out 
4. Manufacturer: 

a. Copper B-Line # 4448-G-NK lay-in painted wireway without knockouts 
b. Hoffman # F44T148GVP lay-in painted wireway without knockouts 
c. Or Equal 

5. Accessories: 
a. Cooper B-Line # 44-E-NK closure plate without knockouts 
b. Hoffman # A44GCPNK closure plate without knockouts 
c. Or Equal 

2.4 Batteries 

A. General: 
1. Refer to specific sections for battery back-up requirements in the event of a power failure 

or emergency. 

B. Manufacturer: Yuasa #YA-NP12A 

2.5 Miscellaneous Interface Relays 

A. Type: Standard industry control, plug-in type with LED indicator lights to indicate when the relay 
is energized. 

B. Contacts: Rated for 10 amps at 120VAC. 
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C. Coil Operating Voltage: As required, with 24VDC as first choice 

D. Incorporate the following features 
1. Color-coded Test button 
2. Mechanical flag 
3. Snap-on label 
4. Pilot light 
5. 2mm test jacks 
6. Dual contact markings 
7. Snap-on number & letter markers 
8. Solid bus-bar socket construction 

E. Mount relay bases on standard mounting rails 

F. Manufacturer:   
1. Turck #Releco 
2. Idec 
3. Or Equal 

2.6 Tamper Resistant Hardware 

A. Provide pinned-allen type fasteners and hardware for exposed hardware in public spaces. 

B. Provide hardware used in specialty metal surfaces that posses a similar finish color. 

PART 3 - EXECUTION 

3.1 Examination 

A. Conditions:  Verify existing conditions, which have been previously provided under other 
sections, are acceptable for product installation in accordance with manufacturer's instructions. 

B. Pathways:  Verify that pathways and supporting devices, which have been previously provided 
under other sections, are properly installed, and that temporary supports and devices have 
been removed. 

C. Field Measurements:  Verify dimensions of pathways, including length of pathways.  For 
example, “True Tape” the conduits to verify cable distances. 

3.2 Field Quality Control 

A. Staffing:  Provide a qualified foreman who is in charge of the Work and who is present at the job 
site at times Work is being performed. Perform the Work using skilled technicians under the 
direction of the foreman. Supervise the work force executing the Work. Perform the installation 
within the restraints of the construction schedule. Do not change the supervisor during the 
project without prior written approval from the Owner. 

B. Inspection:  Perform inspection after installation.  Keep areas of work accessible and notify code 
authorities, or designated inspectors, of work completion released for inspection.  Document 
completion, and inspection as required. 

3.3 Installation 

A. Perform this work in accordance with acknowledged industry and professional standards and 
practices and the procedures specified herein. 

AC Transit Section 28 00 00, page 12 of 14  
Oakland, CA 



Security Upgrade  Contract # 2009-1117 
 

B. Provide a complete, operating system.  Include devices specified including basic components 
and accessories, interconnecting wiring and other equipment and installation devices necessary 
for a complete system as specified. 

C. Manufacturer's Instructions:   
1. Comply with manufacturer's product data, including product technical bulletins, product 

catalog installation instructions, and product carton instructions for installation.  
2. Maintain jobsite file of Material Safety Data Sheets (MSDS) for each product delivered to 

jobsite.  

D. Boxes, Panels, and Enclosures 
1. Install boxes, panels, and enclosures square and plumb. 
2. Set "flush mounted" units with the face of the cover, bezel or escutcheon in the same 

plane as the surrounding finished surface. 
3. Mount boxes, panels and trim so that there are no gaps, cracks or obvious lines between 

the trim and the adjacent finished surface and ready them to receive final finish, as 
applicable. 

4. Install insulating terminations in signal circuit boxes, panels, wireways or enclosures.  
5. Provide tamper switches in security equipment enclosures. 

E. Four-State End-of-Line (EOL) Supervision  
1. Provide designated resistors at device end of line per manufacturer’s EOL 

recommendation to provide four-state supervision of security device and wiring.  
2. Provide EOL supervision for alarm contacts, local alarms, help/duress buttons, and other 

designated security devices connected to the ACAMS. 
3. Provide the following four-state supervision:  

a. Contact closed = Secure  
b. Contact open = Alarm  
c. Short Circuit =Line fault 
d. Open circuit = Line fault  

F. Painting 
1. Custom paint devices as indicated on the drawings. 

3.4 Repair/Restoration 

A. Replace or repair work completed by others that you deface or destroy, at not cost to the 
Owner. 

B. Punch List: 
1. Inspect installed work in conjunction with the General Contractor and develop a punch list 

for items needing correction. 
2. Provide punch list to Engineer for review prior to performing punch walk with the 

Engineer. 

C. Re-Installation: 
1. Make changes to the system such that defects in workmanship are correct and cables 

and the associated termination hardware passes the minimum test requirements. 
2. Repair defects prior to system acceptance. 

D. Painting: Repaint surfaces altered during installation of the security system to match previous 
conditions. 

3.5 Cleaning 
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A. Remove temporary coverings and protection of adjacent work areas.  Remove unused 
products, debris, spills, or other excess materials.  Remove installation equipment. 

B. Leave finished work and adjacent surfaces in neat, clean condition with no evidence of damage. 

C. Repair or replace damaged installed products.  

D. Legally dispose of debris. 

E. Clean installed products in accordance with manufacturer's instructions prior to Owner's 
acceptance.  

 

END OF SECTION 28 00 00 
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SECTION 28 05 13 – SECURITY CABLING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. General: Furnish engineering, labor, materials, apparatus, tools, equipment, transportation, 
temporary construction and special or occasional services as required to make a complete 
working security system installation, as described in these specifications. 

B. Section Includes: 
1. Wire and cable 

C. Related Sections: 
1. Consult other Sections, determine the extent and character of related work and properly 

coordinate work specified herein with that specified elsewhere to produce a complete 
and operable system. 

2. Section 280000 Basic Security Requirements: includes general project requirements, 
submittal formats, installation, and warranty requirements. 

3. Section 280553 Security System Labeling: includes label types and formats. 
4. Section 260533 Raceways and Boxes for Electrical Systems: includes pathway types in 

different areas of the project. 

1.2 SUBMITTALS 

A. Product Data: Submit product information, including: 
1. Cable Description and Use 
2. Jacket Rating 
3. Outside Diameter (of the overall wire or cable) 
4. Manufacturer 
5. Part Number 

PART 2 - PRODUCTS 

2.1 Wire and Cable 

A. General 
1. Provide required wire and cable sized to allow for voltage drop on long runs and 

effectively shielded as required to allow the routing of 12 & 24V power and video signal 
cable in the same conduit without interference or signal noise. 

2. Cable installed outdoors or in underground conduit must contain a PVC or Polyethylene 
jacket to prevent water intrusion, compliant with the TIA-455-82B water infiltration test. 

3. Cables installed indoors outside a full conduit to contain a plenum rated jacket (type 
CMP). 

B. Manufacturers: 
1. Westpenn 
2. Belden 
3. Commscope  
4. Or Equal 

C. Access Control & Alarm Monitoring System Cable 
1. Plenum Jacketed Cable 

a. #18/2 AWG unshielded: West Penn #25224B, door contact cable 
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b. #18/4 AWG unshielded: West Penn #25244B, REX and alarm device cable 
c. #18/6 AWG shielded (overall): West Penn #253186B, card reader cable 
d. #16/2 AWG unshielded: West Penn #25225B, lock power cable 
e. #14/2 AWG unshielded: West Penn #25226B, lock power cable from local power 

booster to exit device 
f. #24/4 AWG shielded (overall): West Penn #D4854, RS-485 communications cable 

2. Water Blocked Cable 
a. #18/2 AWG unshielded with Aquaseal tape: West Penn #AQC224, door contact 

cable 
b. #18/4 AWG unshielded with Aquaseal tape: West Penn #AQC244, REX and alarm 

device cable 
c. #18/6 AWG shielded (overall) with Aquaseal tape: West Penn # AQC3186, card 

reader cable 
d. #16/2 AWG unshielded with Aquaseal tape: West Penn #AQC225, lock power 

cable 

D. CCTV Coaxial Cable 
1. Provide minimum RG-59/U CCTV video coaxial cable between the camera and the 

monitoring equipment, with the following features: 
a. 95% percent copper braid 
b. Foam dielectric 
c. Solid copper core  
d. 75 ohm characteristic impedance 
e. Plenum jacket 

2. Plenum Jacketed Cable 
a. #RG-59/U coaxial: West Penn #25815, analog camera video cable 
b. #18/2 AWG unshielded: West Penn #25224B, power cable 
c. #22/4 AWG 4 pair individually shielded (overall): West Penn #D25439, RS-422 

communications cable for analog PTZ cameras 
3. Water Blocked Cable 

a. #RG-59/U coaxial with Aquaseal tape: West Penn #AQC815, analog camera video 
cable 

b. #18/2 AWG unshielded with Aquaseal tape: West Penn #AQC224, power cable 
c. #22/4 AWG 4 pair individually shielded (overall) with Aquaseal tape: West Penn 

#AQC439, RS-422 communications cable for analog PTZ cameras 

E. Intercom and Entry Telephone System 
1. Communications Cable:  

a. CAT5E UTP 4-Pair Cable 
1) Application:  Suitable for indoor installation within conduit. 
2) Conductors:   

Insulated Conductors:  24 AWG solid copper, fully insulated with a flame 
retardant thermoplastic material (material = PVC, or equivalent). 
Twisted Pairs:  Two insulated conductors “twisted” into a “pair” (twisted 
pair), individually color-coded to industry standards (ANSI/ICEA Publication 
S-80-576-1994, and EIA-230). 

3) Core & Sheath: 
Cable core (twisted pairs) to contain a tape applied longitudinally (wrapped 
around it’s entirety)   
Tape Material: non-hydroscopic polypropylene film, or equal 
Sheath Type: “ASP”.  Sheath to consist of a shield and an outer jacket 
Shield:  Dual corrugated tape of inner aluminum and outer steel 
longitudinally applied, with a locking overlap. 
Jacket: PE, bonded to shield 
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Electrical Performance: Meet or exceed TIA/EIA-568-B requirements for 
CAT5E UTP cabling. 

2. Intercom Activation Cable:  
a. #18/4 AWG unshielded: Westpenn #25244B 

2.2 Miscellaneous components 

A. Cable Ties 
1. General 

a. Provide Velco-style cable ties on security cabling within telecommunications 
spaces and covered wireways. 

b. Dress and bind cabling with cable ties every 24” minimum. 
c. Width: 0.75 inches 
d. Color: Black 

2.  Manufacturer: 
a. Panduit #HLS-15-R-0 Black, 15 feet roll, cut to length 
b. Or Equal 

B. Compression Seal BNC (Bayonet Neill Concelman) Connectors 
1. General 

a. Suitable for use on RG-59/U coaxial cable for CCTV systems. 
b. Compression seal connection 
c. Capable of accepting cable with outside diameters between 0.195 - 0.245 inches.  

Twist-on or crimp-on style connectors are not permitted. 
2. Manufacturer: 

a. GEM Electronics #302-10CSTP compression seal BNC connector 
b. Or Equal 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Label cables in accordance with Section 280553 – Security System Labeling. 

B. Horizontal Cable Installation and Routing 
1. Provide wire and cable with a continuous, splice-free sheath for the entire length of run 

between designated connections or terminations.  Splices not permitted. 
2. Place cables within designated pathways, such as cable tray, basketway, cable hangers, 

etc.  Do no fasten (such as with cable ties) or attach cables to other building 
infrastructure (such as ducts, pipes, conduits, etc), other systems (such as ceiling 
support wires, wall studs, etc), or to the outside of conduits, cable trays, or other non-
approved pathway systems. 

3. Place and suspend cables and conductors during installation and termination in a 
manner to protect them from physical interference or damage.  Place cables with no 
kinks, twists, or impact damage to the sheath.  Replace cables damaged during 
installation or termination at no additional cost. 

4. Route cables at 90-degree angles, allowing for bending radius, along corridors for ease 
of access. 

5. Do not exceed manufacturer's limits for pulling tension. 
6. Do not use cable-pulling compounds for indoor installations. 
7. Route cables under building infrastructure (such as ducts, pipes, conduits, etc) so the 

installation results in easy accessibility to the cables in the future. Do not route cables 
over building infrastructure. 

8. Dress and secure coaxial cables to preclude stress and/or deformation.  
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9. Install shielded wiring or route in separate raceways as recommended by the 
manufacturer's current requirements. 

10. Place cables 6", minimum, away from power sources to reduce interference from EMI 
11. Do not run signal wire and cable in parallel to power (120VAC). 
12. Make connections to screw-type barrier blocks with insulated crimp-type spade lugs.  

Size lugs properly to assure high electrical integrity, i.e., low resistance connections. 
13. Follow manufacturers recommended guidelines for installation.  
14. When exiting the primary pathway (such as basketway or cable tray) to the work area, 

exit via the top of the pathway.  Secure the cables to the pathway using an approved 
cable tie. 

C. Vertical Cable Installation and Routing 
1. Secure wire and cable run vertically in conduit for continuous distances greater than 

thirty (30) feet at the vertical run terminations. Secure non-coaxial cables using 
screw-flange nylon cable ties or similar approved devices, Thomas and Betts or 
equivalent.  Provide symmetrical clamping devices with split, circular or other wire 
conforming, nonmetallic bushings for coaxial cables.   

D. Cable Routing and Dressing within the IDF 
1. Place cables within the overhead cable support and, when routing vertically, fasten the 

cables onto wall-mounted vertical cable support every 24 inches on-center using cable 
ties. 

2. At the rack bay, route cables into the back of the vertical management sections.  Divide 
the cables equally between both sides of an equipment rack such that a cable does not 
travel past the midpoint of the rack prior to termination.  

3. Provide 10 feet, minimum, sheathed cable slack – length not to exceed permanent link 
maximum length requirement.  Place the slack in the overhead cable support.  

3.2 Cable Support 

A. Horizontal Support 
1. Concrete and Metal construction (Above Ceiling) 

a. Provide separate and dedicated cable support system for security cable runs.  
Anchor cable support system to structural ceiling.  Support and tie cables at a 
maximum of 5-foot intervals. 

2. Wood Construction (above ceiling and no ceiling) 
a. Support cable utilizing appropriately sized drive rings or "D" rings. 
b. Fasten rings to structural ceiling. 
c. Install drive rings at approximately 5 foot intervals. 
d. Route able through drive rings and cable tie at 10 foot intervals, or every other 

drive. 

B. Vertical Support 
1. Riser Systems 

a. Route cable through conduit in vertical riser systems. 
b. Terminate conduit at each stacked closet in a lockable junction box.  Use 

12"x10"x8" junction box as a minimum. 
c. Fastened entire cable group to the inside of junction box at every other floor or 

approximately every 24 feet. 
d. Fasten cable in Junction box utilizing cable ties equipped with eyelets designed to 

accept screws for fastening or approved equivalent method. 
2. Vertical cable on floor space not in riser system 

a. Route cable from below suspended ceiling devices to above ceiling when possible. 
1) Provide conduit and firestoppping for cable routed in fire rated wall 

assemblies. 
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2) Provide conduit for cable routed from below ceiling devices to above ceiling 
on concrete tilt up style walls. 

b. Cable routed vertically from devices with no suspended ceiling. 
1) Provide conduit stub from device junction box to 14 feet A.F.F minimum. 

 
END OF SECTION 28 05 13 



Security Upgrade  Contract # 2009-1117 
 

SECTION 28 05 53 – SECURITY LABELING 

PART 1 - GENERAL 

1.1 SUMMARY 

A. General: Furnish engineering, labor, materials, apparatus, tools, equipment, transportation, 
temporary construction and special or occasional services as required to make a complete 
working security system installation, as described in these specifications. 

B. Section Includes: 
1. Labeling of wire, cable, security devices, enclosures, and raceways. 

C. Related Sections: 
1. Consult other Sections, determine the extent and character of related work and properly 

coordinate work specified herein with that specified elsewhere to produce a complete 
and operable system. 

2. Section 280000 Basic Security Requirements: includes general project requirements, 
submittal formats, warranty, and installation requirements. 

1.2 SUBMITTALS 

A. Product Data: Submit the following: 
1. Product information for components specified herein. 
2. List of equipment (wire, cable, devices, enclosures, and raceways) and the 

corresponding text for the label. 

PART 2 - PRODUCTS 

2.1 Nameplates 

A. Engraved, plastic laminated nameplates, signs, and instruction plates.  Engrave stock 
melamine plastic laminate 1/16 inch minimum thickness for signs up to 20 square inches, or 8 
inches in length; 1/8 inch thick for larger sizes.  Use white letters for engraved nameplates and 
punch for mechanical fasteners. 

2.2 Labels 

A. Wire and Cable Labels: 
1. Self-laminating adhesive laser labels. 
2. Machine printable with a laser printer. 
3. Printable area:  X inches by X inches. 
4. Cable size: 0.16 – 0.32” OD 
5. Color: white with black lettering 
6. Manufacturer: 

a. Brady #WML–211-295 and #WML-311-292 wire marking labels 
b. Thomas and Betts 
c. Or Equal  

B. Device Labels: 
1. Self-laminating, type on tape, adhesive labels.  Use Helvetica 12 pt text 

PART 3 - EXECUTION 
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3.1 INSTALLATION 

A. General Requirements 
1. Label the security system components.  The components include, but are not limited to, 

the following: 
a. Equipment Enclosures 
b. Conduits 
c. Security Devices 
d. Batteries 
e. Wires and Cables 
f. Equipment Racks 
g. Terminal Blocks 
h. Relays 
i. Patch panels, and the termination positions within the patch panels. 

2. Labels to coincide with device IDs used on the record drawings. 
3. Degrease and clean surfaces to receive nameplates and labels 
4. Install nameplates parallel to equipment lines. Secure nameplates to equipment fronts 

using machine screws. 

B. Equipment Cabinets  
1. Label SEC associated with the security system with a nameplate. 
2. Mount label on exterior of door, centered horizontally, and positioned one-third of the 

door height vertically from the top. 
3. Color: Determine with Owner 
4. Example: Line 1: “SEC-01”      (1/2 inch high letters) 

a.    Line 2:  “Security Equipment Enclosure”  (1/4 inch high letters) 

C. Conduits  
1. Write the destination for every conduit entering a junction box, SEC, and CEC enclosure, 

or wireway using a black permanent ink marker next to the conduit inside the box. 
2. Example:  “To SEC-01” 

D. Security Devices 
1. Label devices associated with the security system with a permanent machine generated, 

laminated, label.  Use 12 point Helvetica text with a clear background.  Use white or 
black lettering depending upon the color of the device. 

2. Label each device in a concealed location with the system point number and address. 

E. Batteries 
1. Label power supply batteries with the month and year they were installed. 
2. Example:  “April 2012” 

F. Wire and Cable 
1. Identify wire and cable clearly with permanent machine-generated labels wrapped about 

the full circumference within one (1) inch of each connection.   
2. Indicate the cable ID designated on the associated field or shop drawings or run sheet, 

as applies. 
3. Assign wire or cable designations consistently throughout a given system; i.e., each wire 

or cable to carry the same labeled designation over its entire run, regardless of 
intermediate terminations. 

4. Provide labels where wire and cable first enter and exit from conduit, junction or 
distribution boxes; locate labels within six (6) inches of the point of exit. 

5. Positional labels so they are clearly visible without the need to remove wire management 
or other obstructions. 

6. Label cables at both ends of a run and within pull and junction boxes using machine 
generated wrap-around labels. 
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3.2 Cable Label Format  

A. From Panel to Field Device 
1. Line 1: Device Type and Device Number 
2. Line 2: Panel ID – Port Number 
3. Example: CR 001 

PANEL 2 – CR5 
4. Standard Device Types 

a. CR = Card Reader 
b. K = Camera 
c. IC = Intercom Reader 
d. R = Relay Output 
e. A = Alarm Point 

5. Standard Port #s 
a. CR = Reader  
b. M = Monitored Input 
c. R  = Relay Output 

B. From Door Junction Box to Card Reader 
1. Line 1: Device Type and Device Number 
2. Line 2: Panel ID – Port Number 
3. Example: CR 001 

PANEL 4 – CR3 

C. Miscellaneous Examples: 
1. From Door Junction Box to Door Contact  

a. CR001 
b. D.C. 

2. From Door Junction Box to Rex Alarm 
a. CR001 
b. REX ALM 

3. From Panel to Rex 
a. CR001 
b. REX PWR 
c. VDC 

4. From Panel to Lock 
a. CR001 
b. LCK PWR 
c. 24 VDC 

D. Communications Cable 
1. Line 1: Communication Type and Direction 
2. Line 2: Panel ID  
3. Example: RS485 TO 

PANEL 2   
4. Typical Communication Types 

a. RS 485 
b. RS 232 
c. RS 422 
d. 20mA 

END OF SECTION 28 05 53 
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SECTION 28 08 00 – SECURITY SYSTEM COMMISSIONING 

PART 1 - GENERAL 

1.1 Scope of Work 

A. General: Furnish engineering, labor, materials, apparatus, tools, equipment, and transportation 
required to test a completed security system installation as described in these specifications. 

B. Base Bid Work 
1. Full testing of a completed security system which includes: 

a. Development testing criteria and forms.  
b. A complete pretest of the security system 
c. A final walk test with the Engineer and/or Owner 
d. Test Results Record Documentation 

C. Related Sections: 
1. Section 280000 Basic Security Requirements: for submittal format. 

1.2 SUMMARY OF SYSTEM COMMISSIONING ACTIVITIES 

A. Overview 
1. The purpose of system commissioning is to ensure the security system operates properly 

when it is needed most.  Security systems are very complex from both an equipment and 
programming standpoint, and thorough testing is necessary to ensure correct operation. 

2. Perform testing activities after-hours or on weekends when the system is “quiet” and the 
building is generally unoccupied.  This will minimize the amount of irrelevant activity in 
the system activity reports that will be used as a record of the pre and final test results. 

B. Testing Criteria and Forms 
1. Develop testing forms documenting that 100% of devices meet functional requirements.  
2. Obtain written approval of testing criteria and forms from Owner or designated 

representative.  

C. Pre-Test 
1. Perform a 100% pre-test of system aspects to verify correct operation prior to scheduling 

the final test.  The pre-test will help to make the final test run smoothly when 
demonstrating the system’s operation to the Owner and Engineer. 

2. Document the results of the pre-test using the approved test forms and submit a copy to 
the Engineer along with the system activity reports prior to scheduling the punchwalk and 
final test. 

D. Final Test 
1. Perform a final test of the system in the presence of the Engineer and/or Owner to 

demonstrate correct operation of the security system. 
2. Document the results of the final test using the approved test forms and submit a copy to 

the Owner as part of the Record Documentation. 

1.3 SUBMITTALS 

A. Operation and Maintenance Manuals: Submit the following for review and comment at the 
completion of the project: 
1. Functional Design Manual: Includes a detailed explanation of the operation of the 

system. 

AC Transit Section 28 08 00, page 1 of 4  
Oakland, CA 



Security Upgrade  Contract # 2009-1117 
 

2. Hardware Manual which includes: 
a. Pictorial parts list and part numbers 
b. Pictorial and schematic electrical drawings of wiring systems, including devices, 

control panels, instrumentation and annunciators 
c. Telephone numbers for the authorized parts and service distributors 
d. Include service bulletins 

3. Software Manual which includes: 
a. Use of system and applications software 
b. Initialization, start-up, and shut down procedures 
c. Alarm Reports 

4. Operator’s Manual which fully explains procedures and instructions for the operation of 
the system and includes: 
a. Computers and peripherals 
b. System start up and shut down procedures 
c. Use of system, command, and applications software 
d. Recovery and restart procedures 
e. Graphic alarm presentation 
f. Use of report generator and generation of reports 
g. Data entry operator commands 
h. Alarm messages and reprinting formats 
i. System access requirements 

5. Maintenance Manual which includes: 
a. Instructions for routine maintenance listed for each component, and a multi-page 

summary of component’s routine maintenance requirements. 
b. Detailed instructions for repair of the security system. 
c. A summary of the software licenses, including license numbers, quantity of clients, 

summary of the software options provided and database capabilities. 
d. A summary of the TCP/IP address used and which system component they are 

associated with.  Include the gateway address, subnet mask, DNS server, and 
host name information. 

6. Test Results Manual, which includes the document results of tests, required under this 
Specification, organized by System, Floor, and Door. 

7. Record Drawings Manual which includes 11”x17” prints of record drawings as described 
below. 

B. Record Drawings: Submit the following for review and comment at the completion of the project: 
1. Drawings to fully represent installed conditions including actual locations of devices, 

actual cable and terminal block numbering, and correct wire sizing as well as routing.  
Record changes in the work during the course of construction on blue or black line prints. 

2. Include drawings submitted as part of the Shop Drawing package, plus additional 
information required to accurately document installed conditions. 

3. Include the following additional information: 
a. Device addresses & IP address information. 
b. Settings for each camera (lens specs, mm setting, auto shutter setting, and other 

available camera settings, etc.) 
4. Final acceptance will not be made until the Engineer approves the record drawings. 

1.4 QUALITY ASSURANCE 

A. Provide a project manager to coordinate the security system commissioning work with other 
trades. 

PART 2 - PRODUCTS 

2.1     NOT USED 
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PART 3 - EXECUTION 

3.1 SCHEDULING 

A. Coordinate security commissioning with the General Contractor, and provide specific 
information on pre-test and final-testing activities to be entered into the overall project 
construction schedule. 

3.2 Testing Requirements 

A. Site Tests 
1. Perform a 100% pretest of the system prior to final testing by the Engineer.  Provide the 

Engineer with a minimum of a 5 day notice prior to scheduling testing. 
2. At the conclusion of the work on a floor, test the system on that floor to verify proper 

operation and reporting of devices. 
3. Work with the door hardware supplier to resolve electric hardware failures and door 

alignment/closure problems. 
4. At the completion of the work, test the entire system to verify proper operation.  At a 

minimum, include these tests: 
a. Building Perimeter Test: Test doors, cameras, and devices related to securing 

the perimeter of the building. 
b. Site Test: Test doors, cameras, and devices related to securing the perimeter. 
c. MDF/IDF/SOC Test: Test devices related to securing the MDF, IDFs, and 

Security Operations Center (SOC).  Inspect system panels, power supplies, and 
other related security equipment located in these areas. 

d. Utility Area Test: Test devices related to securing the utility spaces such as the 
Service Yard, Main Electrical Room, UPS Room, Mechanical spaces, etc. 

e. Access Control System Test: Test the software for correct programming and 
setup. Verify correct integration with the Video Surveillance System. 

f. Alarm Event Pager/Email Test: Demonstrate correct operation of the alpha-
numeric pager and email systems to verity receipt of alarms generated by the 
security system. 

g. CCTV Recording System Test: Test the recording system for correct 
programming, alarm recording, and event retrieval. Verify correct integration with 
the ACAMS and Entry Telephone system for alarm call-up.  Test and verify CCTV 
system viewable from workstations.  

h. CCTV Camera Test: Review cameras for proper coverage, quality of video, etc. 
i. Intercom/Entry Telephone Test: Test intercom/entry telephone stations for 

proper communication, interface with door & gate systems, primary phone 
numbers, backup phone numbers, and alarm call-up. 

j. Other Readers/Door Test: Test remaining card readers and doors not included 
in the above tests. 

k. Battery and UPS Load Test: Disconnect AC power to security system equipment 
to verify battery operation functions and system remains fully operational. 

B. Test Preparation 
1. Provide device identification numbers that differ from or were not included on the original 

contract drawing set. 
2. Provide a complete systems point list. 
3. Provide paper and toner for the printer so that an event log can be printed out and 

attached to the test reports as verification of test sequence and systems response. 
4. During testing, provide a minimum of three technicians familiar with the installation to 

assist with the test.  Stage the technicians as follows: one at the host, one at the device 
being tested, and one runner responsible to furnishing tools, step ladders, etc. 

5. Provide radios for use by the Engineer and Owner during testing. 
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6. Provide pre-programmed access cards for use during testing.  Provide one card for each 
access level. 

3.3 Test Procedures 

A. Refer to the test forms for testing procedures for each type of device/system. 

3.4 DOCUMENTATION 

A. Provide a full-sized blueline drawing containing a detailed wiring diagram (layout of 
equipment/elevation, complete parts list, and a complete wiring diagram for each ACU & I/O 
Board) for each SEC.  Fold the diagram and place it inside a clear plastic pocket affixed to the 
inside door of the SEC. 

B. Provide a service log on the inside door of each SEC.  Include columns for the following 
information: date of service, description of work performed, service technician(s), service 
company in the service log.  Place the service log inside a separate clear plastic pocket affixed 
to the inside door of the SEC. 

3.5 DEMONSTRATION 

A. On completion of the acceptance test, instruct the owner's representatives, at a time convenient 
to them, in the operation and testing of the system. 

B. Utilize the database for the project during training to give the users a project specific example to 
learn from. 

C. Provide a minimum of 40 hours of on-site training by a factory trained representatives. Maintain 
a sign in sheet with names and dates of persons trained and forwarded to owner upon 
completion of training. 

D. Provide for two Owner’s representatives to attend factory certification training (off-site) for both 
the following systems: 
1. Access Control System 
2. Digital CCTV Recording System 

END OF SECTION 28 08 00 
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SECTION 28 13 00 – ACCESS CONTROL AND ALARM MONITORING SYSTEM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. General: Furnish engineering, labor, materials, apparatus, tools, equipment, transportation, 
temporary construction and special or occasional services as required to make a complete 
working Access Control and Alarm Monitoring system installation, as described in these 
specifications. 

B. Section Includes: 
1. Access Control, including access control units, input/output units, and card readers 
2. Door contacts and request to exit motion detectors 
3. Interface to gate operators 
4. Interfaces and connections between security subsystems to allow communication with 

one another 
5. ACAMS power supplies 

C. Products Supplied But Not Installed Under This Section: 
1. None 

D. Products Installed But Not Supplied Under This Section: 
1. Electrified Power Transfers 

E. Products Specified But Not Installed Under This Section: 
1. None 

F. Products Furnished and Installed Under another Section: 
1. Local area network ports 

G. Related Sections: 
1. Consult other Divisions, determine the extent and character of related work and properly 

coordinate work specified herein with that specified elsewhere to produce a complete 
and operable system. 

2. Section 280000 Basic Security Requirements: includes general project requirements, 
submittal formats, warranty, and installation requirements. 

3. Section 282300 Video Surveillance System: includes product information for video 
integration with the ACAMS. 

4. Section 282600 Entry Telephone System: includes product information for the intercom 
system integration with ACAMS. 

5. Section 280513 Security System Cabling: includes product information for wire and cable 
needed to support the ACAMS. 

6. Section 280553 Security System Labeling: includes label types and formats for security 
devices. 

7. Section 280800 Security System Commissioning: includes the integrating 
testing/commissioning requirements for the ACAMS. 

1.2 System Description 

A. Overview 
1. Emeryville, Seminary, and Central Maintenance Facility sites will receive a new access 

control and alarm monitoring system with associated locking hardware upgrades. 
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2. The access control system is a distributed network of control panels connected to and 
programmed from a central server and client workstations.  The central server exists at 
the GO while client workstations will reside locally at each site. 

3. Electronic card access controls visitors, delivery personnel, members, and employee 
entrances to the facility.  

4. ACAMS consists of a host computer located at the AC Transit General Office in the 
computer room, client workstations, field panels, card readers and alarm initiating 
devices.  The host communicates with the field panels via an IP network.    

B. Access Control & Alarm Monitoring System 
1. Upgrade existing host server/computer software at GO. Connect server to TCP/IP 

network at each site. 
2. Provide host with remote access capability and equip to email alarms to offsite addresses 

via the Internet, which can then page specific individuals.   
3. Provide CCTV interface software for digital video recording system at Emeryville and 

Seminary sites.  Provide interface to the video surveillance system digital video recorders 
such that alarm activation (forced door alarm, held open alarm, etc) trigger alarm event 
recording. 

4. Provide one monitoring/control workstation (CPU, monitor, keyboard, mouse) at each 
site.   

5. Provide one additional monitoring/control workstation for global system monitoring of all 
sites at Emeryville Central Dispatch. Coordinate exact location of workstation with 
Owner’s Representative. 

6. Connect client workstation to buildings TCP/IP network. 
7. Provide access control panels at locations as shown on project drawings.  Panels 

support two or four card readers with locking control outputs and multiple general-
purpose input/output modules for automation.  Connect adjacent panels with RS-485 
communications with one master connected to the building TCP/IP network. 

8. Provide proximity card readers that match existing Owner format and will read existing 
access card format. 

9. Provide access cards that utilize Owner’s existing format and capable of being read by 
existing card readers.  

10. Provide card reader tamper switch and wire to input point on ACAMS.   
11. Provide door contacts and request-to-exit motion detectors for card reader controlled 

doors. 
12. Provide double pole double throw contacts on doors controlled by card readers.  
13. Provide door contacts for all perimeter doors.   
14. Provide 12VDC 3AMP ACAMS power supplies. 
15. Provide 24VDC 10AMP lock power supplies.  
16. Provide battery backup of security system components and power supplies. 
17. Provide one UPS per computer. 

C. Vehicle Gates Access Control 
1. Provide card reader on inbound employee vehicle gates to integrate security system with 

gate controller.  Coordinate mounting requirements with gate contractor supplied 
pedestal. 

2. Provide outputs to employee entry vehicle gate controllers to open gate upon valid card 
read. 

3. Provide inputs on ACAMS to monitor open/close and request-to-exit status outputs from 
gate controller interface.   

4. Provide inputs on ACAMS to monitor bus entry/exit gate open/close and request-to-exit 
outputs from gate controller interface.  Refer to drawing details for additional information.  
The access control system doesn’t control the activation of the bus entry/exit gates.  

D. Electric Locking Door Hardware  
1. Modify existing door and frame to allow installation of new electric locking door hardware.  
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2. Power new low-current electric locking door hardware from centrally located door lock 
power supply. 

3. Include local power supply with new high current locking door hardware. Provide 
120VAC power for local door lock power supply when required. 

4. Provide electrified exit panic hardware with vertical rods at double doors in the path of 
required egress.  

5. Provide electric strike or lockset at designated security doors shown on project drawings  

E. Tamper Monitoring 
1. Provide additional monitor input points for monitoring the following: 

a. Tamper switches located within each security equipment enclosure and wireway 
(use unsupervised inputs for this purpose). 

b. Supervision of power supplies and batteries (use unsupervised inputs for this 
purpose). 

c. Tamper switches located within each door junction box. 

1.3 SUBMITTALS 

A. Contractor Qualifications: Submit certification letters for the manufacturer of the ACAMS. 

B. Product Data: Submit product information for components specified herein. 

C. Shop Drawings: 
1. Device placement on floor plans 
2. Point-to-Point Diagrams:  Include wiring, points of connection and interconnecting 

devices between the following: 
1) Central Controller 
2) Printers 
3) Card Reader Controllers 
4) Card Readers including tamper switches 
5) Door and lock position monitoring contacts 
6) Alarm point monitoring modules 
7) Electric door locks & hardware 
8) Miscellaneous control relays 
9) Fire Alarm interface wiring 
10) Devices connected to the system 
11) Conductors (identify conductors on the point-to-point diagrams with the 

same tag as the installed conductor) 
b. Schedules:  Provide schedules for access control units that show each point ID 

with a description of the connected devices. 
c. Block Diagram/Riser Diagram:  Show the access control system components, 

conduit, wire types, and sizes between them, including cabling interties between 
termination hardware. 

d. User interface graphics with icons and control buttons displayed. 
3. Custom mounting details 

1.4 Extra Materials 

A. Provide 10% spare parts of total installed the following: (Round up to the next complete device) 
1. Access Control and Alarm Monitoring System 

a. Access Controller Boards 
b. Output Expansion Modules 
c. Input Expansion Modules 

2. Card Readers 
3. Power Supplies (Access Control) 
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4. Fuses (Place five (5) of each type of fuse inside each SEC and power supply housing). 
5. Relays 

1.5 Warranty 

A. ACAMS 
1. Provide a manufacturer’s warranty covering repair or replacement of defective parts for a 

period of one year upon obtaining written acceptance of the completed installation from 
the Owner. 

PART 2 - PRODUCTS 

2.1 manufacturers 

A. Access Control and Alarm Monitoring System 
1. Kantech 

B. Card Readers 
1. HID/Indala 

2.2 Host Computer & software 

A. System Hardware: Utilize existing server located in the GO and upgrade software. 

B. Software Package: 
1. Kantech EntraPass Corporate Edition Upgrade 
2. Include Software Options: 

a. CCTV Integration 
3. Size: 

a. Minimum 128 reader capacity 
b. Minimum 10 clients 

2.3 Access Control System Workstations 

A. System Hardware: Document the cost of this hardware at time of bid due to price reductions 
and advancements in technology.  Prior to placement of order, provide upgrades to the most 
current model as requested by the Owner up to the cost of the specified system. 
1. Processor: Intel Core 2 Duo E8500 6MB Cache, 3.16GHz, 1333MHz FSB 
2. Random Access Memory: 2GB minimum. 
3. Mass Storage: 120 GB (7,200 RPM, 8 ms avg. seek) fixed disk drive. 
4. Video Card: 512MB PCI express graphics card with (2) DVI outputs supporting up to two 

monitors 
5. I/O Ports 

a. Mouse port 
b. 1-parallel port 
c. 2-RS232 serial ports 
d. 4-USB 2.0 ports 
e. One 10/100/1000 BASE-TX NIC 

6. Input media 
a. 1.44 MB 3.5" diskette drive 
b. 48x CD/DVD-R/W drive 

7. Keyboard: Enhanced 101-key with tactical feedback. 
8. Mouse:  Logitech 3-button mouse.  
9. 20” Flat Panel LCD Monitor (two per workstation) 

a. Screen Dimension: 20 in (viewable image size) 
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b. Minimum Resolution: 1600x1200 / 60Hz 
c. Image Brightness: 300cd/m2 
d. Image Contrast Ratio: 800:1 

10. Operating System: Most current version of Windows supported by the system 
manufacturer 

11. Additional Software:  Microsoft Office 2003 (with most current service pack). 

B. Software Package with integrated CCTV for the American Dynamics digital video recorder and 
badging software: 
1. Kantech: Client 

a. (6) Workstation licenses 
b. Corporate Gateway licenses 

C. UPS: 
1. Provide one UPS for each workstation furnished. 
2. APC #BR800BLK or equal by BEST for backup of one CPU and one monitor. Connect 

UPS alarm condition output relay to security system.  Provide smart software interface 
with UPS and operating system to facilitate automatic shut-down.  Provide a separate 
UPS for each required workstation. 

2.4 Access Controllers 

A. General: Ethernet based minimum 2-door controller with battery backup, database, user 
defined reports, and several communication ports. Multiple communication channels to which a 
variety of devices can connect.  Support at least one hardware module daughterboard for 
additional memory and/or for future feature enhancements. Functions provided include:  
1. Central control for devices attached 
2. Makes decisions for access 
3. Responds to monitor activity 
4. Receives input to control its decision making 
5. Reports activity to other devices 

B. Capacities: 
1. Addressable Devices: Proximity sensors, up to 16 
2. Monitor Inputs: Station switch, tamper, power fail, and alarm 
3. Relay outputs: Building Mode and Alarm 
4. I/O module: Connect with monitor input/output module via RS-485, RS-422, or 20mA 

C. Mounting:  Provide in its own enclosure as a complete UL assembly. 

D. Power: 
1. Source: Power provided via unshielded twisted pair wiring from a Power Supply unit. 
2. Battery: Maintain the internally stored database setup when power not available to the 

controller with a low voltage battery (such as a lithium cell). 

E. Wiring: 
1. Cable limitations 

a. Do not exceed 4,000 feet for RS-485, RS-422, or 20mA data channel. 
b. Every RS-485 device requires 16 VDC minimum for power. 
c. Limit data power cable length by the cable losses, the length of the cable, and the 

devices to which it is connected. 

F. Communications 
1. RS-485 devices: through the system’s shielded twisted pair wiring. 
2. Host or printer:  TCP/IP via 10Base-T/100Base-TX/RS-485 Terminal Server interface. 
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3. Terminal: ASCII through Terminal Port 

G. Self-protection: Provide inputs to detect: 
1. Power input failures 
2. Controller tampering 

H. Manufacturer:  
1. Kantech: KT-330 and KT-400 Door Controller  

2.5 Monitor Input/Relay Output Boards 

A. General 
1. Monitor Input: Module that monitors inputs that occur over network and sends them via 

RS-485 protocol to the Controller. 
2. Relay Output: Executes relay commands received from the Controller via RS-485 

protocol. 

B. Capacities: 
1. Monitor Inputs: Minimum 8 four-state monitor points. 
2. Relay Outputs: Minimum 8 Normally opened (NO) or Normally Closed (NC) via strap 

position. 

C. Manufacturer: 
1. Input Module:  

a. Kantech: KT-PC4108 Input Module 
2. Output Module: 

a. Kantech: KT-PC4204 4 relay output module and power supply 

2.6 Network/Communication Interface Devices 

A. TCP/IP 10/100BASE-TX Connection 
1. Sensormatic single device terminal server with a 10/100BASE-TX connection and an RS-

232/RS-485 output. 

B. RS-232 Direct Connection 
1. Short distance (max. two miles point-to-point on 22-AWG twisted pair at 9600 baud.) 
2. Manufacturer:  Black Box short haul modems, ME800A 

C. RS-232 to RS-485 
1. Capable of transmitting data up to 4,000 ft at 64 kbps. 
2. Manufacturer:  Access control system standard or Black Box RS-232RS422/485, 

IC107A 
3. Manufacturer: Kantech: IP Link   

2.7 Proximity Card Readers 

A. General 
1. Wire readers back to the SEC directly using S-485 Multiplexers.  Do not daisy chain 

readers together. 
2. Provide a single unit with properly sized mounting holes that allow it to be attached 

directly to a single gang electrical box, unless otherwise noted. 
3. Presenting a card to the reader initiates a single read.  Thereafter the card must be 

removed from the reader's field and re-presented before it is again read by the system. 
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4. Provide a multi-color LED to indicate the status of the door and an audible indicator.  
Provide separate terminal control points for the green, red, and amber LED, and the 
audible indicator. 

5. Provide with an internal tamper switch that will indicate an alarm condition if an 
unauthorized attempt is made to disassemble the unit. 

6. Provide units sealed to a NEMA rating of 4X, and internal electronics will have conformal 
coating to provide a high degree of environmental protection. 

7. Provide units capable of communicating in a Wiegand protocol interface, and compatible 
with standard access control systems. 

8. Exterior Locations: Provide fully weatherized units with an operating temperature of –22 
to 150 degrees Fahrenheit (-30 to 65 degrees Celsius), and an operating humidity of 5-
95% non-condensing. 

9. Provide reader personality modules as required. 
10. Provide card readers that are capable of reading the Owner’s existing Indala card format.  

B. Standard Range Readers (ProxPro) 
1. Read Range: 4 inches (minimum) 
2. Operating Voltage: 10-28.5 VDC. 
3. Manufacturer:  HID ProxPro 5355, Gray 

C. Standard Range Reader (ThinLine II) 
1. Read Range: 4 inches (minimum) 
2. Operating Voltage: 4.7-16 VDC. 
3. Manufacturer:  HID ThinLIne II 5395, Gray 

2.8 ACCESS CARDS 

A. Cards 
1. Provide 500 proximity cards. 
2. Format: Match Owners exiting standard 
3. Manufacturer:  HID/Indala 

B. PVC Skins 
1. Provide 1000 PVC skins for printing. 
2. Manufacturer: Fargo #81759-B, 14 mil adhesive backed 

2.9 door position contacts 

A. Interior Doors 
1. Mounting: Recessed  
2. Contacts: Single Pole, Single Throw 
3. Gap Distance: 0.5” maximum 
4. Manufacturer: 

a. Sentrol 1078 closed-loop 
b. Ademco 
c. Or Equal 

B. Gates and Grilles –Wide Gap Contacts 
1. High-Security 
2. Contacts: Single Pole, Single Throw 
3. Gap Distance: 0.4” maximum 
4. Manufacture: 

a. Sentrol 2505 closed-loop 
b. Ademco 
c. Or Equal 
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2.10 Request-To-Exit Motion Sensors 

A. Power: 12 VDC, 26 mA 

B. Relay Output: 2 form “C” contacts 

C. Adjustable relay latch time 

D. Programmable retrigger or non-retrigger mode 

E. Programmable Fail Safe or Fail Secure Modes 

F. Radio Frequency Interference (RFI) Immunity  in the range from 26 t0 1000 Mhertz at 50 v/m 

G. Manufacturers:  Wall or Door Frame Mounted: 
1. Detection Systems #DS160i with trim plate 
2. Kantec, #T-REX  
3. Or Equal 

2.11 Power Supplies/Battery Chargers 

A. Access Control & Alarm Monitoring System 
1. Provide a 120 VAC input to 24 & 12 VDC output, continuous current, fully supervised 

power supplies for power to door locks, motion detectors, indicator lamps, etc. 
2. Provide separate power supplies for lock power.  Other devices such as REX’s and 

alarm horns may be combined on common power supplies. 
a. Fail Safe an/or Fail Secure power outputs, individually selectable. 
b. LEDs indicate outputs triggered 
c. Firm alarm disconnect individually selectable per output 
d. Integrated lock load isolation relays to prevent rollback to ACU. Switching lock load 

through ACU relays is not acceptable.  
3. Manufacturer: Altronix #AL400ULACMCB UL listed power supply / battery charger for 

ACU power and for other devices. 
4. Or equal.  

2.12 Undercounter lock release pushbutton 

A. Manufacturer:  Securitron PB3ER surface mounted, under counter pushbutton or equal 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. Host CPU and Workstations 
1. Coordinate the upgrade of host software. 
2. Create back-up of existing software configuration prior to software upgrade. 

B. Communications/Operator Console 
1. Coordinate installation with Owner. 
2. Field determine exact location with Owner and Engineer. 
3. Provide seismic bracing. 

C. Security Printers 
1. Run print test for each printer confirming communications between PC and printer. 
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D. Access Controllers 
1. Place power supply and associated hardware in same location. 
2. Install supervisory and end of line resistors as required. 

E. Proximity Readers  
1. Cable Requirements: Minimum six conductor, 22 AWG, stranded cable with overall 

shield.  A six-conductor cable is required when controlling the red and green LED 
individually.  A seven-conductor cable is required when both the red and green LED’s are 
controlled by the Host.   A 22AWG twisted pair shielded, stranded cable is required for 
use of the tamper switch.  

2. Wire the card reader‘s multi-color LED to indicate the following status of the door. 
a. Red status indicates the door is secure (locked). 
b. Green status indicates the door is unsecured (unlocked). 
c. Yellow status indicates the card reader is not functioning (off-line/trouble), is 

processing a read request, or has denied access. 
3. The card reader to produce an audible beep tone to indicate to the user: 

a. The card was read and/or access was denied. 
b. Door is being held open and needs to be closed. 

F. Door Hardware 
1. Install hardware at mounting heights recommended by manufacturer or, it not available, 

in accordance with recommendations of the National Builders Hardware Association. 
2. Install hardware in strict accordance with manufacturers recommendations using 

fastening device provided with hardware or recommended by manufacturer.   
3. Route power to electrically controlled locks on life-safety doors through fire alarm 

interface relays to allow the door to be unlocked in the event of a fire alarm. 
4. Setup and conduct a door hardware coordination meeting.  
5. Coordinate the installation and termination of the security cable with the installation of the 

electric door hardware and transfer hinge. 

G. Door Position Contacts 
1. Install on protected (secured) side of door. 
2. Install 6” from leading edge at top of door. 

H. Request-To Exit Motion Detectors 
1. Mount motion detector on the secured (protected side) of door. 
2. Install motion detector so that detection pattern is not obstructed by Exit Signs, light 

fixtures and other objects that would interfere with proper operation. 
3. Adjust relay hold time and pattern to properly detect valid exit and allow shunting of door 

contact. 
4. Adjust detection sensitivity to pulse. 
5. Mask detector lens to provide a confined detection area limited to the door handle or 

pushbar. 
6. Run wire inside structural tube steel frame into back of condulet for cage locations.  

3.2 Programming 

A. Prior to the completion of construction, schedule a meeting with the Owner to determine the 
programming criteria. Discuss the following: 
1. Access card levels and door groupings 
2. Alarm priority levels 
3. Schedules and time codes 
4. Holidays and holiday types (priorities) 
5. Action/responses from individual input points 
6. Standard and custom (expanded) reports 
7. Defining alarm messages and standard response messages applicable to site 
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8. Routing of alarm points to selected pagers 
9. Routing of alarm points to operator’s workstations, printers, and history files 
10. Coordinate implementation of graphics with Owner.  Develop sample graphic complete 

with icons and text. Alarms to appear on building floor plans depicting the nature and 
location of alarms.  Review and revise graphic layout as required by Owner. 

11. System data base backup to CD-ROM 

B. Document the results of the meeting and perform necessary programming to achieve the 
Owner’s requests. 

C. System Operation, Alarm and Reporting Function: Program door control panel tamper switches 
to immediately reported as a separate “tamper” point to the system resulting in an alarm 
condition displayed in both text and graphic form on the applicable workstation(s) and an alarm 
message transmitted to the appropriate pager(s). 

D. Receive CAD drawing files of floor plans and perform the following relative to system graphics: 
1. Delete non-applicable drawing layers and details to arrive at simple floor plans of the 

building as built. 
2. Convert drawings to a graphic file format compatible with the Owner’s access control and 

alarm monitoring system. 
3. Load drawing files into the system. 
4. Apply new and predefined icons and other points on each graphic to indicate point and 

control status. 
5. Link graphic images to reader, monitor and control points. 

E. Program routing of monitor and control points. Route activations and restore messages to one 
or more of the following locations as directed by the Owner’s Representative: 
1. One or more system workstations; 
2. One or more system printers; 
3. One or more alphanumeric pagers;  
4. History files in addition to the above; 
5. History files only. 

F. Program the system such that reliance on a remote host for routine building operations, such as 
scheduled door commands and conditional events, are minimized to the greatest extent 
possible and decisions are made at the local building controller. 

G. Program the system in a manner that minimizes the amount of time required for the users to 
make updates and maintain the system on a daily basis especially updates that impact card 
holder record updates.  Nested programs, such as reader groupings used in access codes shall 
be used to the greatest extent possible such that single actions are required to update an entire 
card data population.  If there is a question regarding the appropriate approach to 
programming, given the flexibility of most systems, contact the Engineer prior to any initial 
programming 

H. Complete other programming as required for system operation. 

I. Program and setup the system such that no additional programming other than entering new 
access cards is required.  Include setup of available features of the software. 

J. Use the point names provided on the system point schedule. 

K. Perform 2 full system back-ups at completion of initial programming and deliver one copy to 
owner with letter of Transmittal explaining information included in back-up and brief description 
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of recovery procedures. Label the second CD-ROM and store onsite.  Perform back-ups on a 
regular bases through the remainder of the project. 

L. Customize menus with the assistance of the factory to “gray-out” features not used on project 
(such as elevator control). 

M. Perform field software changes after the initial programming session to "fine tune" operating 
parameters and sequence of operations based on revised operating requirements. 

3.3 TESTING 

A. Commission ACAMS in accordance with Section 280800. 

END OF SECTION 28 13 00 
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SECTION 28 23 00 – VIDEO SURVEILLANCE SYSTEM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. General: Provide engineering, labor, materials, apparatus, tools, equipment, transportation, 
temporary construction, and special or occasional services as required to make a complete 
working video surveillance system installation, as described in this specification. 

B. Section Includes:  
1. CCTV Monitoring and Recording System 
2. CCTV fixed and PTZ cameras, lens, mounts, and housing 
3. CCTV Power supplies 
4. Integration with ACAMS 
5. Interfaces and connections between CCTV subsystems to allow communication with one 

another 

C. Products Supplied But Not Installed Under This Section: 
1. None 

D. Products Installed But Not Supplied Under This Section: 
1. None 

E. Products Specified But Not Installed Under This Section: 
1. None 

F. Products Furnished and Installed Under Another Section: 
1. Network ports in the IDF for CCTV connectivity via LAN/WAN 

G. Related Sections: 
1. Consult other Divisions, determine the extent and character of related work and properly 

coordinate work specified herein with that specified elsewhere to produce a complete 
and operable system. 

2. Section 280000 Basic Security Requirements: includes general project requirements, 
submittal formats, installation, and warranty requirements. 

3. Section 281300 Access Control & Alarm Monitoring System: includes product information 
for video integration with the ACAMS. 

4. Section 282600 Intercom/Entry Telephone System: includes product information for the 
intercom system integration with the video surveillance system. 

5. Section 280513 Security System Cabling: includes product information for wire and cable 
needed to support the video surveillance system. 

6. Section 280553 Security System Labeling: includes label types and formats for security 
devices. 

7. Section 280800 Testing/Commissioning: includes the integrating testing/commissioning 
requirements for the video surveillance system. 

1.2 DEFINITIONS 

A. The Definitions of Division 1 apply to the 28 00 xx sections. 

B. In addition to those Definitions of Division 1, the following list of terms as used in this 
specification defined as follows: 
1. “DVR”: Digital Video Recorder 
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2.  “VMS”: Video Management System 
3. “PTZ”: Pan-Tilt-Zoom 
4. “NAS”: Network Attached Storage 

1.3 System Description 

A. Overview 
1. The video surveillance system consists of analog fixed and PTZ cameras connected to a 

series of networked DVRs.  The system is monitored on networked workstations that pull 
live and recorded video from local or remote DVRs. 

2. Cameras view the overall site, building perimeters, and select interior spaces for the 
Owner’s investigative and forensic purposes. 

3. Hayward, Emeryville, Richmond, and Seminary sites will receive video surveillance 
upgrades replacing the existing outdated camera systems. 

4. The General Offices and Central Maintenance Facility will not receive video surveillance 
upgrades at this time. 

5. The video surveillance system will integrate with the ACAMS for alarm event recording 
where applicable. 

6. Central Dispatch at the Emeryville site will have a dedicated workstation used to view 
video from all AC Transit sites capable of broadcasting digital video over the network.  

B. CCTV Camera System 
1. Provide rack-mount digital video recorders with 16 inputs minimum.   
2. Provide DVR client workstation software for monitoring and viewing of VSS cameras.  

Load viewing software on ACAMS client workstations at locations shown on project 
drawings.  

3. Provide rack mount 16-Channel DVRs to handle the recording of the cameras.   
4. Provide PTZ cameras as indicated on project drawings.  
5. Provide built in video motion detection through DVR. 
6. Provide fixed CCTV cameras as indicated on project drawings which includes: 

a. On secured side of exit only perimeter doors 
b. In public stairwells to view exit only doors 
c. At first floor card reader controlled entrance doors. 
d. Main entrance lobbies to view flow of pedestrian traffic  
e. Cashier locations 
f. Main Vehicle Gates 

7. Provide CCTV camera power supplies. 
8. Provide software interface to the ACAMS for alarm call up of cameras on predefined 

alarm events. 

C. Digital Video Recording System 
1. Provide rack-mount network video recorders with 16 inputs minimum with recording 

capability of 30 days at 12 picture/sec with 30% motion. 
2. Install the Digital Video Recording (DVR) System in the IDF rooms or as shown on 

project drawings. 
3. Provide one additional LCD video monitor to Emeryville and Seminary sites. 
4. Provide one monitoring/control video workstation (CPU, monitor, keyboard, mouse) at 

Richmond and Hayward sites.  
5. Provide software interface to the ACAMS for alarm call up of cameras on predefined 

alarm events. 

D. Custom Device Requirements 
1. Provide custom mounting hardware and mounting brackets required for security devices.  
2. Fabrication of custom mounting hardware must include anchoring and painting to match 

adjacent area.  
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E. Tamper Monitoring 
1. Provide additional monitor input points for monitoring the following: 

1.4 SUBMITTALS 

A. Contractor Qualifications: Submit certifications for the manufacturers of the video surveillance 
equipment. 

B. Product Data: Submit product information for components specified herein. 

C. Shop Drawings: 
1. Device placement on floor plans. 
2. Point-to-Point Diagrams:  Include wiring, points of connection and interconnecting 

devices between the following: 
a. Video surveillance system, monitors, and recording equipment 
b. Devices connected to the system 
c. Miscellaneous control relays 
d. Conductors (identify conductors on the point-to-point diagrams with the same tag 

as the installed conductor) 
3. Block Diagram/Riser Diagram:  Show the video surveillance system components, 

conduit, wire types, and sizes between them, including cabling interties between 
termination hardware. 

4. User interface graphics with icons and control buttons displayed. 
5. Custom mounting details 

1.5 Extra Materials 

A. Provide 10% spare parts of total installed the following: (Round up to the next complete device) 
1. Fuses (Place five (5) of each type of fuse inside each SEC and power supply housing). 
2. Relays 

1.6 Warranty 

A. Video Surveillance System 
1. Provide a manufacturer’s warranty covering repair or replacement of defective parts for a 

period of one year upon obtaining written acceptance of the completed installation from 
the Owner. 

PART 2 - PRODUCTS 

2.1 manufacturers 

A. Video Surveillance System 
1. Digital Video Recording 

a. American Dynamics 
2. Cameras 

a. American Dynamics  
b. Pelco 
c. Panasonic 
d. Sony 
e. {other} 

2.2 Video Surveillance System Workstations 
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A. System Hardware: Document the cost of this hardware at time of bid due to price reductions 
and advancements in technology.  Prior to placement of order, provide upgrades to the most 
current model as requested by the Owner up to the cost of the specified system. 
1. Processor: Intel Core 2 Duo E8500 6MB Cache, 3.16GHz, 1333MHz FSB 
2. Random Access Memory: 2GB minimum. 
3. Mass Storage: 120 GB (7,200 RPM, 8 ms avg. seek) fixed disk drive. 
4. Video Card: 512MB PCI express graphics card with (2) DVI outputs supporting up to two 

monitors 
5. I/O Ports 

a. Mouse port 
b. 1-parallel port 
c. 2-RS232 serial ports 
d. 4-USB 2.0 ports 
e. One 10/100/1000 BASE-TX NIC 

6. Input media 
a. 1.44 MB 3.5" diskette drive 
b. 48x CD/DVD-R/W drive 

7. Keyboard: Enhanced 101-key with tactical feedback. 
8. Mouse:  Logitech 3-button mouse.  
9. 20” Flat Panel LCD Monitor (two per workstation) 

a. Screen Dimension: 20 in (viewable image size) 
b. Minimum Resolution: 1600x1200 / 60Hz 
c. Image Brightness: 300cd/m2 
d. Image Contrast Ratio: 800:1 

10. Operating System: Most current version of Windows supported by the system 
manufacturer 

11. Additional Software:  Microsoft Office 2003 (with most current service pack). 

B. Software Package with integrated CCTV for the American Dynamics digital video recorder and 
badging software: 
1. American Dynamic Intellex: Client 

C. UPS: 
1. Provide one UPS for each workstation furnished. 
2. APC #BR800BLK or equal by BEST for backup of one CPU and one monitor. Connect 

UPS alarm condition output relay to security system.  Provide smart software interface 
with UPS and operating system to facilitate automatic shut-down.  Provide a separate 
UPS for each required workstation. 

2.3 CCTV Camera System 

A. General 
1. Type: Color, solid-state CCD with DSP technology, unless otherwise noted 
2. Power: 24 VAC, 60Hz 
3. Imager: 1/3 inch format, unless otherwise noted  
4. Lens Mount: Accept a "CS" mount auto or manual-iris lens 
5. Synch: Adjustable line lock for synchronizing camera to power line.  No auxiliary sync 

cable required. 
6. Resolution: 460 TVL minimum resolution (EIA RS-170), unless otherwise noted 
7. Minimum Light Level: 0.1 fc imager illumination at full video, unless otherwise noted 
8. Lens: Field determine, unless otherwise noted 

B. Standard Fixed Dome Camera 
1. Complete prepackaged unit containing: 

a. 1/3” high-resolution color CCD camera 
b. Auto iris lens and drive 
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c. 540 TVL resolution 
d. Wide Dynamic Range 

2. Manufacturer: 
a. American Dynamics ADCDW####CN 
b. Pelco Camclosure IS111-DWV9 
c. Or Equal 

3. Accessories: 
a. American Dynamics wall-mount pendant cap ADCDMWALL 
b. Pelco 
c. Or Equal 

C. Exterior Low Light Level Cameras 
1. Type: Monochrome 
2. Resolution: Minimum 530 TVL minimum 
3. Minimum Light Level: 0.06 lux at F1.2 (30 IRE) illumination at full video 
4. Manufacturer: 

a. American Dynamic #ADCTDN2412 
b. Pelco #CCC1390H-6 
c. Sony #SPT-M124 
d. Or Equal 

5. Accessories: 
a. Camera Housing: Pelco #EH3010 
b. Lens: Pelco #13VA3-8 or 13VA5-40 varifocal, auto iris 

D. PTZ Dome Cameras  
1. Complete prepackaged unit containing: 

a. 1/4” high-resolution color CCD camera & motorized zoom auto-iris lens 
b. High-speed pan and tilt that is stepper motor driven (belt-driven not acceptable). 
c. Integral receiver/driver 
d. I/O Board Base 
e. Lens: 22x zoom, minimum 

2. Manufacturer: American Dynamics #SpeedDome Ultra 8 Series 
3. Accessories: 

a. Wall mount: American Dynamics ##RHOSW 
b. Ceiling mount: American dynamics #RHIU4X4 

2.4 CCTV Camera Lenses 

A. General 
1. Built from the finest optics available for use on a CCTV surveillance type camera. 
2. Contain integral intraspot filters 
3. Format to match CCD imager 
4. Varifocal 
5. Auto-iris connector coordinated with the camera type (i.e., 4-pin vs. 6-pin) 
6. CS type mount 
7. Manufacturer:  

a. Pelco 
b. Cosmicar/Pentax 
c. Rainbow 
d. Sony 
e. Or Equal 

2.5 CCTV Digital Video Recorder 

A. Features 
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1. Complete Digital Video Recorder platform that encompasses recording video, viewing 
video, reviewing recorded video, and storing video for indefinite periods of time. 

2. Full control of camera selections, sequencing, and viewing modes 
3. The system simultaneously records, displays live video, and plays back video. None of 

the video operations interfere with each other.  Live view and video playback does not 
interrupt the recording process. 

4. Recorders capture, digitize, and store video. Recorders may record full-time, in response 
to an alarm, or based on a user-defined schedule. Full-time recording refers to 24 hours 
per day, 7 days per week, 365 days per year. 

5. Network: Internal Ethernet card for connection to a 10/100Base-T LAN. 
6. Video Capture: Captures camera signals from fixed cameras, PTZ cameras, infrared 

cameras, x-ray cameras, and low light cameras. Camera signals may be color, black and 
white, or both. 

7. Web Access: Web based remote access via Internet Explorer 5.0 or higher on Windows 
98, ME, NT, 2000, or XP. 

B. Recorders 
1. Use TCP/IP network protocol to communicate to server. 
2. Video Information 

a. Store the time, date, and source of the video and be available during playback. 
b. Store for each clip video source, capture date, start time, and stop time. Source 

identified as either a monitor or a camera. 
c. Store alarm information in the database on the main server when the video is in 

response to an alarm condition. 
3. Recording Configuration 

a. Use TCP/IP network protocol to communicate to head end. 
b. Captures camera signals from fixed cameras, PTZ cameras, infrared cameras, x-

ray cameras, and low light cameras. Camera signals may be color, black and 
white, or both. 

c. Capable of recording video with or without sending the video to tape. 
4. Video Storage 

a. Video stored in clips on the recorder’s internal hard drive. As the hard drive 
becomes full, groom oldest clips to make room for new video. 

b. Ability to utilize a variety of network storage devices such as external disk arrays, 
RAID and NAS devices, and external disk drives for exporting, backup, or sharing 
images. 

c. Ability to The is specify per camera with respect to recorder and server 
configurations, length of time video to be store. 

5. Video Authentication 
a. Fingerprint each video clip through a mathematical algorithm during the video 

capture process. The fingerprint becomes part of the clip and used by the playback 
software to verify the video has not been altered. 

6. Alarm recording 
a. Recording Options 

1) Alarm condition via activation of an external alarm contact. 
2) Internal video motion detection 

b. Recording programmable by camera and by time and date schedule. 
c. Allow a mix and match of continuous recording and alarm recording, based on 

camera input and capture card connection. 
d. Pre and post alarm recording 

7. Video Motion Detection 
a. Each video input capable of detecting activity from camera input and to initiate an 

alarm condition.  
b. Video motion detection areas operator selectable for each camera input.  If the 

scene changes within the alarm area, an alarm condition is initiated.  
8. Viewing of both live and archived images, from multiple remote systems. 
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9. Remote event notification 
10. Password protected via user authorization, with profiles assigned by the system 

administrator, and database tracking of evens. 

C. Manufacturer:  
1. American Dynamics: Intellex Ultra ADD600ULP200 
2. Provide maximum drive capacity at time of purchase. 

D. Workstation (Provide Monitor and Software Only) 
1. 20” Flat Panel LCD Monitor to add to ACAMS workstation 

a. Screen Dimension: 20 in (viewable image size) 
b. Minimum Resolution: 1600x1200 / 60Hz 
c. Image Brightness: 300cd/m2 
d. Image Contrast Ratio: 800:1 

E. UPS: 
1. Backup of one CPU and one monitor.  Connect UPS alarm condition output relay to 

security system.  Provide smart software interface with UPS and operating system to 
facilitate automatic shut-down.  Provide a separate UPS for each required workstation. 

2. Manufacturer: 
a. APC #BP650S  
b. BEST 

2.6 cctv lightning Protectors 

A. Video Line Coaxial Cable Protectors 
1. Provide on coaxial cables serving exterior cameras. 
2. Manufacturer:  

a. PolyPhaser Corp #IS-75BB/1.5  
b. DITEK  
c. Or Equal 

B. Power Line Protectors 
1. Provide on power lines serving exterior cameras. 
2. Manufacturer:  

a. PolyPhaser Corp #IS-SPTV 
b. DITEK 
c. Or Equal 

C. PTZ Data Line Protectors 
1. Provide on data lines serving exterior PTZ cameras. 
2. Manufacturer:  

a. PolyPhaser Corp #IS-DPHSD 
b. DITEK  
c. Or Equal 

2.7 Power Supplies/Battery Chargers 

A. CCTV System Power Supplies 
1. 120 VAC input to 24 VAC output, continuous current, fully supervised power supplies for 

power to cameras. 
2. Manufacturer:  

a. Altronix 
b. Or Equal 
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B. Exterior PTZ Camera Power Supplies 
1. Provide a 120 VAC input to 24 VAC output, continuous current, fully supervised power 

supply for each for each exterior PTZ camera. 
2. Provide separate transformers and cables for the defroster/heater in each exterior 

camera housing; i.e. do not connect these loads to the camera power supply.  A 
maximum of two exterior camera defroster/heaters may be connected per power supply. 

3. Provide weatherproof power supplies. 
4. Manufacturer:  

a. Altronix 
b. Or Equal 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. CCTV Cameras 
1. Provide outdoor housing and mounts for exterior cameras. 
2. Field determine exact placement of cameras to ensure complete coverage.   
3. Field determine fixed camera lens size to ensure complete coverage. 
4. Route watertight flex from junction box to camera housing from below on exterior 

cameras. 
5. Remove existing camera, mount, and cable when installing a camera at an existing 

camera location.  Provide existing equipment to Owner. 

B. CCTV Power supplies 
1. Do not combine with Access Control & Alarm Monitoring System power supplies. 

C. CCTV Digital Recording System 
1. Rack mount CCTV equipment located in the Main Equipment Room. 

3.2 Programming 

A. Prior to the completion of construction schedule a meeting with the Owner and the Engineer to 
determine the programming criteria.  Discuss the following: 
1. Camera naming. 
2. CCTV camera call-up & recording features (including video motion detection) 
3. System data base backup to DAT 

B. Document the results of the meeting and perform necessary programming to achieve the 
Owner’s requests. 

C. Setup and program the system such that no additional programming required. 

D. Use the camera naming convention agreed upon at in the programming meeting when 
programming point names into the system. 

E. Perform 2 full system back-ups at completion of initial programming and deliver one copy to the 
Owner with a Letter of Transmittal explaining information included in back-up and brief 
description of recovery procedures.  Label the second DAT and store onsite.  Perform back-ups 
on a regular bases through the remainder of the project. 

F. Customize menus with the assistance of the factory to “gray-out” features not used on project 
(such as elevator control). 

AC Transit Section 282300, page 8 of 9  
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G. Perform field software changes after the initial programming session to "fine tune" operating 
parameters and sequence of operations based on revised operating requirements. 

3.3 TESTING 

A. Commission the video surveillance system in accordance with Section 280800. 

END OF SECTION 28 23 00 
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SECTION 28 26 00 – ENTRY TELEPHONE SYSTEM 

PART 1 - GENERAL 

1.1 SUMMARY 

A. General: Furnish engineering, labor, materials, apparatus, tools, equipment, transportation, 
temporary construction and special or occasional services as required to make a complete 
working intercom system installation, as described in these specifications. 

B. Section Includes: 
1. Intercom System 
2. Entry Telephone  
3. Interface to electric door hardware 
4. Interfaces and connections between intercom subsystems to allow communication with 

one another. 
5. Intercom power supplies 

C. Products Supplied But Not Installed Under This Section: 
1. None 

D. Products Installed But Not Supplied Under This Section: 
1. None 

E. Products Specified But Not Installed Under This Section: 
1. None 

F. Products Furnished and Installed Under Another Section: 
1. Telecommunication cabling connectivity between PBX connected intercom locations and 

the IDF (telecom room) 

G. Related Sections: 
1. Section 280000 Basic Security Requirements: for submittal format, warranty, general 

product requirements, enclosure, power supply, miscellaneous relays, and installation 
requirements. 

2. Section 281300 ACAMS: for interface requirements related to the intercom and entry  
system 

3. Section 282300 Video Surveillance System: for interface requirements related to the 
intercom system 

4. Section 280513 Security System Cabling: for cable requirements related to the intercom 
system. 

5. Section 280553 Security System Labeling: for device labeling requirements. 
6. Section 280800 Security System Commissioning: for testing requirements related to the 

intercom systems. 

1.2 System Description 

A. Intercom System 
1. The intercom and entry telephone system consists of remote hands free voice stations 

located as indicated on the drawings. 
2. Utilize the Owner’s PBX system for dial-up connection. 
3. Monitor activation of intercom/entry telephone using an interface relay and a monitor 

input point to the access control system.   Activation of an intercom/entry telephone 
station alerts the Owner provided master station/phone via audible tone. 

AC Transit Section 28 26 00, page 1 of 3  
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4. Activation of the intercom/entry telephone sends a signal to the video surveillance system 
to initiate camera call up and recording. 

1.3 SUBMITTALS 

A. Product Data: Submit product information for the intercom systems, including: 
1. Intercom Stations including Master Stations  
2. Entry Telephone Stations 
3. Power Supplies 
4. Power Supply Sizing Calculations 

B. Shop Drawings: Submit shop drawings containing the following: 
1. Device placement on floor plans. 
2. Point-to-Point Diagrams:  Include wiring, points of connection and interconnecting 

devices between the following: 
a. Intercom/Entry Telephone System 
b. Devices connected to the system 
c. Miscellaneous control relays 
d. Conductors (identify conductors on the point-to-point diagrams with the same tag 

as the installed conductor) 
e. Block Diagram/Riser Diagram:  Show the intercom system components, conduit, 

wire types, and sizes between them, including cabling interties between 
termination hardware. 

3. Custom mounting details. 

C. Samples: Submit samples of the following devices: 
1. Intercom Stations 
2. Entry Telephone Stations 
3. Custom Faceplates 

1.4 Extra Materials 

A. Provide 10%, of the total installed, spare parts for the following: (Round up to the next complete 
device)  
1. Fuses (Place five (5) of each type of fuse inside each CEC, SEC and Power Supply 

housing) 
2. Relays 

PART 2 - PRODUCTS 

2.1 Intercom/Entry Telephone System 

A. General: Provide fittings, covers, power supplies, booster amplifiers, terminal cabinets, and 
other material required for a complete two-way voice intercom system.  Provide equipment from 
a single manufacturer for Master, Sub Master, and Door Stations. 

B. PBX Attached Stations 
1. Programmable from touch tone phones 
2. Programmable to dial a second number on a busy signal or ring no answer 
3. Hands free operation 
4. Phone line powered 
5. Touch tone or pulse dialing 
6. Dry relay contact 
7. Manufacturer:   

a. Viking# E-30-EWP  

AC Transit Section 28 26 00, page 2 of 3  
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b. Talk-A-Phone 
c. Or Equal. 

8. Accessories 
a. Loop Detector Board:  

1) Viking #LB-2  
2) Or Equal 

PART 3 - EXECUTION 

3.1 INSTALLATION 

A. General: Follow installation guidelines set forth in Section 280000 Basic Security Requirements. 

B. Intercoms/Entry Telephone:  
1. Install square and plumb.   
2. Set "flush mounted" units with the face of the cover, bezel or escutcheon in the same 

plane as the surrounding finished surface.   
3. Mount so that there are no gaps, cracks or obvious lines between the trim and the 

adjacent finished surface and ready them to receive final finish, as applicable. 

3.2 Programming 

A. Prior to the completion of construction, schedule a meeting with the Owner to determine of the 
programming criteria.  Discuss the following issues: 
1. Backup Phone Numbers 
2. CCTV camera call-up & recording requirements on activation of entry telephone phone 

B. Program the intercom system as required based on the results of the meeting. 

3.3 TESTING 

A. Commission the intercom system in accordance with Section 280800. 

END OF SECTION 28 26 00 
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	PART 1 -  GENERAL
	1.1 SUMMARY
	A. This Section includes general administrative and procedural requirements for Sections numbering 28xxxx and is intended to supplement, not supersede, the requirements specified in Division 1.
	B. The requirements described herein include the following:
	1. References
	2. Definitions
	3. System Description and Existing Conditions
	4. Submittals & Shop Drawings
	5. Quality Assurance
	6. Permits and Inspections
	7. Coordination
	8. Project Management and Coordination Services
	9. Product Delivery, Storage, and Handling
	10. Warranty
	11. Maintenance

	C. Products Specified But Not Installed Under This Section:
	1. Outdoor security equipment cabinets

	D. Products Furnished and Installed Under another Section:
	1. Gates including bus radio controls and interfaces 
	2. Gate primary control system including vehicle detection loops

	E. Unit Prices:
	1. Submit unit pricing (material, labor, shipping, taxes, and markups) for equipment supplied under this section.

	F. Alternates:
	1. ALT-280000-01: Renewable Annual Maintenance Agreement
	a. Submit a renewable annual maintenance agreement proposal for the servicing and adjustment of the existing security system equipment.
	b. Perform biannual examinations by trained personnel including necessary measurements, adjustments, and parts replacement to keep the equipment in efficient and proper operation.
	c. Perform maintenance work, except emergency repairs, during regular working hours of regular working days.
	d. Perform emergency repairs on an immediate basis (4 hour response time maximum, 7 days a week, 24 hours a day) when a system or component malfunctions during use.
	e. Do not subcontract or assign maintenance work unless the Owner has approved such assignment in writing.


	G. Related Sections:
	1. Consult other Sections, determine the extent and character of related work, and properly coordinate work specified herein with that specified elsewhere to produce a complete and operable installation.
	2. Section 260000: Basic Electrical Requirements 
	3. Section 280513: Security System Cabling
	4. Section 280553: Security System Labeling
	5. Section 280800: Security System Commissioning
	6. Section 281300: Access Control and Alarm Monitoring System
	7. Section 282300: Video Surveillance System
	8. Section 282600: Entry Telephone System
	9. Earthwork:  Include trenching, backfilling, boring and soil compaction as required for the installation of underground conduit, in-grade pull boxes, vaults, and bollard foundations.
	10. Selective Demolition:  Nondestructive removal of materials and equipment for reuse or salvage as indicated.  Also dismantling electrical materials and equipment made obsolete by these installations.
	11. Concrete Work:  Include forming, steel bar reinforcing, castin place concrete, finishing and grouting as required for underground conduit encasement, pedestal foundations, and curbs.  [Also includes saw-cutting of existing slabs and grouting of conduits in saw-cut.]
	12. Miscellaneous Metal Work:  Include fittings, brackets, backing, supports, rods, welding and pipe as required for support and bracing of raceways, equipment enclosures, cameras, and similar devices. 
	13. Moisture Protection and Smoke Barrier Penetrations:  Include membrane clamps, sheet metal flashing, counter flashing, caulking and sealant as required for waterproofing of conduit penetrations and sealing penetrations in or through fire walls, floors, ceiling slabs and foundation walls.  Tape and make vapor tight penetrations through vapor barriers at slabs on grade.
	14. Locking Hardware: Include interface to electronic hardware and door controllers on security related doors.
	15. Access Panels and Doors:  Required in walls, ceilings, and floors to provide access to security devices and equipment.
	16. Painting:  Include surface preparation, priming and finish coating as required for security cabinets, exposed conduit, pull and junction boxes, and devices where indicated as field painted in this Division.


	1.2 REFERENCES
	A. General
	1. Codes, standards, and industry manuals/guidelines listed by reference, including revisions by issuing authority, form a part of this specification section to extent indicated.  Consider such codes and/or standards a part of this Specification as though fully repeated herein.  
	2. Standards listed are identified by issuing authority, authority abbreviation, designation number, title or other designation established by issuing authority. Standards subsequently referenced herein are referred to by issuing authority abbreviation and standard designation.
	3. Reference to codes, standards, specifications and recommendations of technical societies, trade organizations and governmental agencies shall mean that latest edition of such publications adopted and published prior to submittal of the bid unless otherwise specifically stated. 

	B. Codes:  Perform Work executed under this Section in accordance with applicable requirements of the latest edition of governing codes, rules and regulations including but not limited to the following minimum standards, whether statutory or not:
	1. United States Department of Labor (DOL) Regulations (Standards - 29 CFR)
	a. Part 1910, “Occupational Safety and Health Standards”

	2. National Fire Protection Agency (NFPA)
	a. NFPA 70, “National Electrical Code” (NEC)
	b. NFPA 75, “Protection of Information Technology Equipment”

	3. California Code of Regulations (CCR) Title 24, California Building Standards Code Part 2, Basic Building Regulations and Part 3, California Electrical Code (CEC)
	4. Uniform Building Code (UBC)
	5. Uniform Fire Code (UFC)
	6. Uniform Mechanical Code (UMC)
	7. National, State, Local and other binding building and fire codes
	8. FCC Regulations:
	a. Part 15 – Radio Frequency Devices & Radiation Limits
	b. Part 68 – Connection of Terminal Equipment to the Telephone Network


	C. Standards:  Perform Work and furnish materials and equipment under Division 28 in accordance with the latest editions of the following standards as applicable:
	1. Underwriter's Laboratories (UL):  Applicable listing and ratings.
	a. UL 294:  Access Control System Units
	b. UL 1076: Proprietary Burglar Alarm Units and Systems
	c. UL 2044  Commercial Closed-Circuit Television Equipment



	1.3 DEFINITIONS
	A. The Definitions of Division 1 apply to the 28xxxx sections
	B. In addition to those Definitions of Division 1, the following list of terms as used in this specification defined as follows:
	1. “Owner”: AC Transit 
	2. “Engineer”: TEECOM Design Group
	3. “Furnish”: To purchase, procure, acquire, and deliver complete with related accessories.
	4. “Install”: To set in place, join, unite, fasten, link, attach, set up or otherwise connect together and test before turning over to the Owner, parts, items, or equipment supplied by contractor or others.  Complete installation and make ready for regular operation.
	5. “Provide”:  To furnish, transport, install, erect, connect, test and turn over to the Owner, complete and ready for regular operation.
	6. “Connect”: To install required patch cords, equipment cords, cross-connect wire, etc. to complete an electrical or optical circuit.
	7. “As directed”: As directed or instructed by the Owner, or their authorized representative.
	8. “Cabling”: A combination of cables, wire, cords, and connecting hardware [e.g., cables, conductor terminations, connectors, outlets, patch panels, blocks, and labeling].
	9. “Security System”:  The Access Control, Intrusion Monitoring, CCTV, and Intercom Systems
	10. “SEC”: Security Equipment Enclosure
	11. “SJB”: Security Junction Box
	12. “ACAMS”: Access Control & Alarm Monitoring System
	13. “ACS”: Access Control System
	14. “VSS”: Video Surveillance System 


	1.4 System Description
	A. Overview
	1. AC Transit received multiple Homeland Security Department grants to upgrade the security systems at Emeryville Division, Richmond Division, Seminary Division, Hayward Division, and the Central Maintenance Facility. 
	2. This project will upgrade and expand the existing security system to a common platform throughout the AC Transit facilities. The new system will be comprised of an integrated ACAMS, VSS, and entry telephone system.  Not every site will receive all the components of an integrated security system.
	3. This is a retrofit project that will require the contractor to perform demolition activities, upgrade the existing security system capabilities, modify existing site conditions to support new work, provide new primary electrical power, wiring, control equipment, devices, conduit/boxes, and electrified locking hardware.   
	4. The contractor must coordinate their work activities with representatives at each of the five sites. In addition, detailed coordination is required with the Owner’s project manager, security department, and IT department. 
	5. The security devices at each of the sites will be hardwired to centrally located security control equipment which connects to the Owner’s LAN/WAN. 
	6. A security workstation provided at each site will allow monitoring of the ACAMS and viewing the VSS. 
	7. Sites will be monitored from a new Security Operations Centers located at the following location: Emeryville Operations and Dispatch in the Transportation Building.  
	8. Refer to individual sections for detailed description of systems.

	B. Existing Conditions
	1. The General Office, or GO, has an existing Kantech ACS and VSS.  The ACS and VSS will not be upgraded in this scope of work.
	2. Existing VSS at each site should be considered non-functional.  Re-use pathway infrastructure for new VSS cabling as indicated on the drawings.

	C. Custom Device Requirements
	1. General:  Provide a high level of coordination services to ensure the proper installation and functioning of the security system.  Coordinate the installation of the security system with other trades. This may include: review of other’s subcontractor’s shop drawings, attendance at meetings, providing samples for mockup, and preparation & distribution of written documentation.


	1.5 SUBMITTALS
	A. General
	1. Provide required submittals in accordance with Conditions of the Contract, and the Submittal Procedures in Section 1 General Conditions. 
	2. Format:  Furnish submittal data neatly bound in an 81/2" x 11" folder or binder for each specification section with a table of contents listing materials by Section and paragraph number.
	3. Submittals to consist of detailed shop drawings, product specifications, block wiring diagrams, "catalog cuts" and data sheets containing physical and dimensional information, performance data, electrical characteristics, materials used in fabrication, and material finish.  Clearly indicate by arrows or brackets precisely what is being submitted on and those optional accessories which are included and those which are excluded.
	4. Label each submittal with the Specification Section Number and provide a cover letter or stamp stating that the submittal has been thoroughly reviewed by the Contractor and complies with the requirements of the Contract Documents.  Failure to comply with this requirement will constitute grounds for rejection of data.
	5. Resubmittals:  Provide a cover letter with the resubmittal that lists the action taken and revisions made to each product submittal in response to Submittal Review Comments.  Failure to include this cover letter will constitute rejection of the resubmittal package and no review will occur.
	6. Prepare diagrams using AutoCAD 2004 compatible software.  The following are requirements for drawings:
	a. Drawing Size: Same size as the project contract drawings with the project title block.
	b. Text Size: Minimum 3/32 inches high when plotted at full size.
	c. Symbology: Identical to the symbols used on the Contract Drawings.
	d. Backgrounds: Screen background information to allow pertinent drawing information to stand out.
	e. Line Weights: Use appropriate line weights for devices, raceways, and text to stand out against background information.


	B. Contractor Qualifications: Submit the following for review and comment at the beginning of the project.
	1. Resumes of the Project Manager, General Foreman, and Lead Technician(s) indicating role, years of experience, product certifications and training, listing of similar projects the individual performed the role proposed for this project along with client contact information for each.
	2. Certification letters from manufacturers of major system components stating the Contractor is an authorized reseller, installer, and extended warranty provider for the specified security systems.

	C. Product Data:  Submit the following for review and comment prior to the purchase and installation of equipment:
	1. Product data for products furnished. Include, for each product, the manufacturer, part number, accessories & options selected, color (if applicable), and a brief product description.
	2. Estimated delivery lead times for products.

	D. Shop Drawings
	1. Obtain electronic files containing the contract documents drawing files for use in preparing the shop drawings from the Engineer.
	2. Use of CAD Files: Should the Contractor need the Engineer’s CAD files to produce shop drawings and/or as-built drawings, the Engineer requires the Contractor sign a CAD files release agreement.
	3. Submit the following for review and approval prior to the installation of equipment:
	a. Floor Plans:  1/8 inch scale floor and site plans showing the locations of devices and cable routing paths with cable types and quantity called out.


	E. Samples
	1. Provide samples as required for proper coordination and installation of custom mounted equipment.


	1.6 QUALITY ASSURANCE
	A. General
	1. Provide new and unused materials, equipment, and parts comprising the units specified herein of current manufacturer and of highest grade.
	2. Only use products and applications listed in this Division on the project.

	B. Substitutions
	1. Coordinate the “Substitutions” requirements with Section 3, Scope of Work and/or other related sections. 
	2. Conform to the general requirements and procedure outlined in Division 1 in the Request For Substitution.
	3. Where products are noted as "or equal", a product of equivalent design, construction, and performance is considered.  Include in the Product Data submittal: catalog cuts, product information, and pertinent test data required to substantiate that the product is in fact equivalent to that specified.
	4. Only one substitution allowed for each product specified.  Do not provide substituted material, processes, or equipment without written authorization from the Engineer.  Assumptions on the acceptability of a proposed substitution, prior to acceptance by the Engineer, are at the sole risk of the Contractor.
	5. The burden of proof rest with the Contractor that the substituted product is equivalent to the specified product.  When the Engineer accepts a substitution in writing, it is with the understanding that the Contractor guarantees the substituted product, component, article, or material to be equivalent to the one specified and dimensioned to fit within the construction according to contract documents.  Approved substitutions do not relieve the Contractor of responsibilities for the proper execution of the Work, or from provisions of the Specifications.  
	6. Manufacturers' names and model numbers used in conjunction with materials, processes or equipment included in the Contract Documents are used to establish standards of quality, utility and appearance.  Materials, processes or equipment that, in the opinion of the Engineer, are equivalent in quality, utility and appearance will be approved as substitutions to that specified when “or equal” follows the manufacturers' names or model number(s). 
	7. Whenever material, process or equipment is specified in accordance with a Federal specification, an ASTM standard, an ANSI specification, UL rating or other association standard, present an affidavit from the manufacturer certifying that the product complies with the particular standard specification.  When requested by the Engineer, submit support test data to substantiate compliance at no additional cost.  
	8. Pay expenses, without additional charge to the Owner, in connection with substitution materials, processes and equipment, including the effect of substitution on self, subcontractor's or other Contractor's work.
	9. Include replacement of existing security operational equipment including devices, wiring, controllers, power supplies, locks, electric power, software, labor, and coordination required for a completely integrated system for all six sites. Substitutions of specified security equipment will require replacement at no additional charge to the Owner of a significant amount of existing functional equipment that is not currently slated to be replaced as part of this project.   

	C. Installer Qualifications
	1. A current, active, and valid and C10 California State Contractors License
	2. Minimum five years experience in installation and service of access control, video surveillance, and intrusion detection systems. 
	3. Minimum five completed projects similar to scope and cost.
	4. Evidence of technicians qualified for the work in the form of current manufacturer’s training certification.

	D. Materials
	1. Provide new materials and equipment without defects.
	2. Provide only specified products and equipment, or products and equipment that have been approved in writing.

	E. Regulatory Requirements
	1. Work and materials to conform to the latest rules of National Board of Fire Underwriters wherever such standards have been established and to the regulations of the State Fire Marshal, OSHA and the codes of the governing local municipalities.  Conform Work under these specifications to the most stringent of the applicable codes.
	2. Provide the quality identified within these specifications and drawings when codes, standards, regulations, etc. allow Work of lesser quality or extent.  The Contract Documents address the minimum requirements for construction.

	F. Project Management And Coordination Services
	1. Provide a project manager for the duration of the project to coordinate this Work with other trades.  Coordination services, procedures and documentation responsibility include, but are not limited to, the items listed in this section.
	2. Review of Shop Drawings Prepared by Other Subcontractors:
	a. Obtain copies of shop drawings for equipment provided by others that require telecommunication service connections or interface with Work.
	b. Perform a thorough review of the shop drawings to confirm compliance with the service requirements contained in the Division 26 contract documents.  Document discrepancies or deviations as follows:
	1) Prepare memo summarizing the discrepancy.
	2) Submit a copy of the specific shop drawing, indicating via cloud, the discrepancy.

	c. Prepare and maintain a shop drawing review log indicating the following information:
	1) Shop drawing number and brief description of the system/material.
	2) Date of the review
	3) Name of the individual performing the review
	4) Indication if follow-up coordination required



	G. Drawings
	1. Layout: Follow the general layout shown on the Drawings except where other work may conflict with the Drawings.
	2. Accuracy:  The Drawings show a diagrammatic representation of the system within the constraints of the symbology applied.
	3. Detail: The Drawings do not fully represent the entire installation for the Security System.  Drawings indicate the layout and location of control console(s) components, as well as location of security devices, i.e. card readers, door locks and contacts, and duress stations.  The Drawings do not show conduits, wire and cabling between every system component, equipment, or device.
	4. Complete the details necessary for point-to-point design.  This allows the Contractor to achieve desired results applying their own procedures and methods.  Submit shop drawings for review prior to installation.

	H. Role of the Engineer
	1. During the construction phase of the project, the Engineer will work with the Contractor to provide interpretation and clarification of project contract documents, process and reply to relevant Requests for Information (RFI), and act as an interface between the Contractor and the Owner.  
	2. The Owner has retained the Engineer’s services to observe the Work for general compliance with the Contract Documents.
	3. In summary, the Engineer will perform the following specific services during the design phase:
	a. Review product submittals and shop drawings for general compliance with the contract drawings and specifications.
	b. Review changes as they arise, and confirm that the proposed solutions maintain the intended functionality of the system.
	c. Interpret field problems for Owner, and translate into understandable language.
	d. Review the testing procedures to confirm compliance with industry-accepted practices.



	1.7 Permits and Inspections
	A. Obtain and pay for permits and inspections required for the work.
	B. Furnish materials and workmanship for this work in conformance with applicable legal and code requirements.
	C. Perform tests required herein, or as may be reasonably required to demonstrate conformance with the Specifications or with the requirements of legal authority having jurisdiction.
	D. Obtain review from compliance officials responsible for enforcement of applicable codes and regulations to establish that the work is in compliance with requirements of reference codes indicated herein.

	1.8 COORDINATION
	A. Discrepancies
	1. In the event of discrepancies within the Contract Documents, notify the Engineer within 5 days prior to the Bid Opening to allow the issuance of an Addendum.
	2. If, in the event that time does not permit notification or clarification of discrepancies prior to the Bid Opening, the following applies:  The drawings govern in matters of quantity, and the specifications govern in matters of quality.  In the event of conflict within the drawings involving quantities, or within the specifications involving quantities, or within the specifications involving quality, the greater quantity and higher quality apply.  Note such discrepancies and clarify in the Bid.  We will make no additional allowances because of errors, ambiguities, or omissions, which reasonably should have been discovered during the preparation of the Bid.

	B. Job Conditions
	1. Protection:  Keep conduits, junction boxes, outlet boxes and other openings closed to prevent entry of foreign matter.  Cover equipment, devices, apparatus and protect them against dirt, paint, water, chemical or mechanical damage, before and during construction period.  Prior to final acceptance, restore to original condition fixture, apparatus or equipment damaged including restoration of damaged factory applied painted finishes.  Protect bright finished surfaces and similar items until in service.  No rust or damage will be permitted.
	2. Supervision:  Personally, or through an authorized and competent representative, supervise the work from beginning to completion and, within reason, keep the same foreman and workmen on the project throughout the project duration.


	1.9 PROJECT MANAGEMENT AND COORDINATION SERVICES
	A. Overview:  Provide a project manager/engineer for the duration of the project to coordinate the security system work with other trades.  Coordination services, procedures and documentation responsibility include at a minimum, the items listed in this section.
	1. Obtain copies of shop drawings for equipment provided by others that require security connections or interface with the security system work.
	2. Prepare and maintain a shop drawing review log indicating the following information:
	a. Shop drawing number and brief description of the system/material.
	b. Date of your review.
	c. Indication if follow-up coordination is required.


	B. Request for Information (RFI)
	1. Thoroughly review the contract documents prior to the preparation and submission of an RFI.  If an RFI is submitted, attach 8 1/2" x 11" copies of relevant documents to clarify the issue.
	2. Submit RFIs with your recommended solution.
	3. Prepare and maintain an RFI log using a Microsoft Excel spreadsheet indicating the following information:
	a. RFI number and brief summary of the issue.
	b. Date of issuance and receipt of response.


	C. Clarification Confirmation Memo (CCM)
	1. CCM memos will be prepared by either the Contractor or the Engineer to confirm a decision clarifying the contract documents that does not impact cost or affect other trades.
	2. Prepare and maintain a CCM log using a Microsoft Excel spreadsheet indicating the following information:
	a. CCM number... use CCM-C1, C2, etc. for memos issued by the Contractor and CCM-E1, E2, etc. for memos issued by the engineer.
	b. Brief summary of issue and date issued.


	D. Scheduling of Work
	1. Prepare a separate work schedules identifying significant milestones and durations of work activities for each site. At a minimum include the following task:
	a. Commencement of work
	b. Demolition activities by area 
	c. Electrical rough-in 
	d. Cable Installation
	e. Primary power (120VAC)  
	f. Locking hardware 
	g. IT coordination 
	h. Device Installation
	i. Head-end upgrade and configuration 
	j. Programming
	k. Testing
	l. Other tasks included under the alternate work section of these specifications


	E. Weekly Status Reports
	1. Prepare weekly status reports throughout the entire course of the project containing the following information:
	a. Updated 2-week look ahead schedule
	b. Progress during prior week
	c. Work expected to be completed during the upcoming week.
	d. Delivery dates for equipment
	e. Coordination status for each device requiring coordination with other subcontractors
	f. Summary of the information owed to the Contractor, who is responsible for providing the information, and due date for the information.


	F. Weekly Meetings
	1. Conduct or attend weekly coordination meetings with the electrical and other specialty subcontractors to coordinate the installation of the security systems.


	1.10 PRODUCT DELIVERY, STORAGE AND HANDLING
	A. Delivery
	1. Do not deliver security system components to the site until protected storage space is available.  Storage outdoors covered by rainproof material is not acceptable.
	2. Replace equipment damaged during shipping and return to manufacturer at no cost to the Owner.

	B. Storage
	1. Store materials in a clean, dry, ventilated space free from temperature extremes.
	2. Maintain factory wrapping or provide a heavy canvas/plastic cover to protect units from dirt, water, construction debris, and traffic.
	3. Provide heat where required to prevent condensation or temperature related damage.

	C. Handling
	1. Handle in accordance with manufacturer's written instructions.
	2. Prevent internal component damage, breakage, denting and scoring.  Do not install damaged equipment.  Replace damaged equipment and return equipment to manufacturer.


	1.11 Warranty
	A. Provide the Security System as described in this specification with a oneyear parts and service warranty at no additional cost to the Owner.
	B. Include in the warranty package, at a minimum, the following:
	1. Software support agreement for the ACAMS and VSS
	2. Software upgrades and patches
	3. Labor to install software upgrades and patches necessary to maintain the latest version
	4. Emergency maintenance service on regular working hour basis
	5. Service by factory trained and employed service representatives of system manufacturer

	C. Maintain regular service facilities and provide a qualified technician familiar with this work at the site within four (4) hours of receipt of a notice of malfunction including weekends and holidays.  Provide material, devices equipment and personnel necessary for repairs. Install approved temporary, alternate equipment if required by the Owner, complete and operational within twenty four (24) hours after notification of a malfunction, at no additional cost.
	D. Conduct warranty repairs and service at the job site unless in violation of manufacturer's warranty; in the latter event, provide substitute systems, equipment and/or devices, acceptable to the Owner, for the duration of such offsite repairs.  Transport warranty substitute and/or test systems, equipment, devices, material, parts and personnel to and from the job site at no additional cost.

	1.12 MAINTENANCE
	A. Extra Materials
	1. Deliver extra materials to a secured location determined by the Owner.
	2. Provide a complete Bill of Materials listing quantities, part numbers, and descriptions for each device for the Owner to sign indicating receipt of equipment.
	3. Provide new and unused spare parts in their original packing materials upon delivery.

	B. Maintenance Service
	1. For the first year of service, conduct quarterly system performance review meetings to review system operation problems and/or defects that occurred during the preceding 3 months.  During these performance review meetings, perform the following:
	a. Visual checks and operational tests of the central processor, local processors, monitors, keyboards, system printers, peripheral equipment, Access Control System equipment, power supplies, and electrical and mechanical controls.
	b. Clean system equipment, including interior and exterior surfaces.
	c. Perform diagnostics on equipment.
	d. Check and calibrate each ACS device.
	e. Run system software and correct diagnosed problems.
	f. Resolve previous outstanding problems.

	2. Provide software and firmware updates issued free of charge by the manufacturer.



	PART 2 -  PRODUCTS
	2.1 GENERAL
	A. Material and equipment specified herein have been selected as the basis of acceptable quality and performance and have been coordinated to function as components of the included systems. Where a particular material, device, equipment or system is specified directly, the current manufacturer's specification for same is a part of these specifications, as if completely elaborated herein.
	B. Use standard, regularly manufactured, materials and equipment for this and/or other similar systems, and not custom designed especially for this project.  Provide systems and components thoroughly tested and proven in actual use.  Provide subsystems of one manufacturer.

	2.2 Equipment Enclosures
	A. Manufacturer: Hoffman, or equivalent.
	B. General: Provide cabinets with:
	1. Hinged and lockable door containing a lock kit (keyed alike with other security enclosures on the project)
	2. Panduit “F” type slotted duct for routing of individual conductors
	3. One tamper switch for each enclosure

	C. Security Junction Boxes
	1. Type: NEMA type 1 enclosure
	2. Size: 16” x 16” x 6” minimum
	3. Finish: ANSI 61 gray polyester powder paint finish inside and out
	4. Accessories:
	a. Back panel for mounting of the relays, and terminal strips

	5. Manufacturer:
	a. Hoffman #A-16N16BLP with #A-16N16MP back panel and #A-L12AR lock kit
	b. SquareD
	c. Or Equal



	2.3 Wireways
	A. General:
	1. Provide screw cover wireway sections with open top assembly as shown on Security drawings.
	2. Provide closure plates to secure end of wireway sections.

	B. Screw Cover Gutter Wireways
	1. Type: NEMA type 1 enclosure
	2. Size: 4” x 4” x 48” minimum
	3. Finish: ANSI 61 gray polyester powder paint finish inside and out
	4. Manufacturer:
	a. Copper B-Line # 4448-G-NK lay-in painted wireway without knockouts
	b. Hoffman # F44T148GVP lay-in painted wireway without knockouts
	c. Or Equal

	5. Accessories:
	a. Cooper B-Line # 44-E-NK closure plate without knockouts
	b. Hoffman # A44GCPNK closure plate without knockouts
	c. Or Equal



	2.4 Batteries
	A. General:
	1. Refer to specific sections for battery back-up requirements in the event of a power failure or emergency.

	B. Manufacturer: Yuasa #YA-NP12A

	2.5 Miscellaneous Interface Relays
	A. Type: Standard industry control, plug-in type with LED indicator lights to indicate when the relay is energized.
	B. Contacts: Rated for 10 amps at 120VAC.
	C. Coil Operating Voltage: As required, with 24VDC as first choice
	D. Incorporate the following features
	1. Color-coded Test button
	2. Mechanical flag
	3. Snap-on label
	4. Pilot light
	5. 2mm test jacks
	6. Dual contact markings
	7. Snap-on number & letter markers
	8. Solid bus-bar socket construction

	E. Mount relay bases on standard mounting rails
	F. Manufacturer:  
	1. Turck #Releco
	2. Idec
	3. Or Equal


	2.6 Tamper Resistant Hardware
	A. Provide pinned-allen type fasteners and hardware for exposed hardware in public spaces.
	B. Provide hardware used in specialty metal surfaces that posses a similar finish color.


	PART 3 -  EXECUTION
	3.1 Examination
	A. Conditions:  Verify existing conditions, which have been previously provided under other sections, are acceptable for product installation in accordance with manufacturer's instructions.
	B. Pathways:  Verify that pathways and supporting devices, which have been previously provided under other sections, are properly installed, and that temporary supports and devices have been removed.
	C. Field Measurements:  Verify dimensions of pathways, including length of pathways.  For example, “True Tape” the conduits to verify cable distances.

	3.2 Field Quality Control
	A. Staffing:  Provide a qualified foreman who is in charge of the Work and who is present at the job site at times Work is being performed. Perform the Work using skilled technicians under the direction of the foreman. Supervise the work force executing the Work. Perform the installation within the restraints of the construction schedule. Do not change the supervisor during the project without prior written approval from the Owner.
	B. Inspection:  Perform inspection after installation.  Keep areas of work accessible and notify code authorities, or designated inspectors, of work completion released for inspection.  Document completion, and inspection as required.

	3.3 Installation
	A. Perform this work in accordance with acknowledged industry and professional standards and practices and the procedures specified herein.
	B. Provide a complete, operating system.  Include devices specified including basic components and accessories, interconnecting wiring and other equipment and installation devices necessary for a complete system as specified.
	C. Manufacturer's Instructions:  
	1. Comply with manufacturer's product data, including product technical bulletins, product catalog installation instructions, and product carton instructions for installation. 
	2. Maintain jobsite file of Material Safety Data Sheets (MSDS) for each product delivered to jobsite. 

	D. Boxes, Panels, and Enclosures
	1. Install boxes, panels, and enclosures square and plumb.
	2. Set "flush mounted" units with the face of the cover, bezel or escutcheon in the same plane as the surrounding finished surface.
	3. Mount boxes, panels and trim so that there are no gaps, cracks or obvious lines between the trim and the adjacent finished surface and ready them to receive final finish, as applicable.
	4. Install insulating terminations in signal circuit boxes, panels, wireways or enclosures. 
	5. Provide tamper switches in security equipment enclosures.

	E. Four-State End-of-Line (EOL) Supervision 
	1. Provide designated resistors at device end of line per manufacturer’s EOL recommendation to provide four-state supervision of security device and wiring. 
	2. Provide EOL supervision for alarm contacts, local alarms, help/duress buttons, and other designated security devices connected to the ACAMS.
	3. Provide the following four-state supervision: 
	a. Contact closed = Secure 
	b. Contact open = Alarm 
	c. Short Circuit =Line fault
	d. Open circuit = Line fault 


	F. Painting
	1. Custom paint devices as indicated on the drawings.


	3.4 Repair/Restoration
	A. Replace or repair work completed by others that you deface or destroy, at not cost to the Owner.
	B. Punch List:
	1. Inspect installed work in conjunction with the General Contractor and develop a punch list for items needing correction.
	2. Provide punch list to Engineer for review prior to performing punch walk with the Engineer.

	C. Re-Installation:
	1. Make changes to the system such that defects in workmanship are correct and cables and the associated termination hardware passes the minimum test requirements.
	2. Repair defects prior to system acceptance.

	D. Painting: Repaint surfaces altered during installation of the security system to match previous conditions.

	3.5 Cleaning
	A. Remove temporary coverings and protection of adjacent work areas.  Remove unused products, debris, spills, or other excess materials.  Remove installation equipment.
	B. Leave finished work and adjacent surfaces in neat, clean condition with no evidence of damage.
	C. Repair or replace damaged installed products. 
	D. Legally dispose of debris.
	E. Clean installed products in accordance with manufacturer's instructions prior to Owner's acceptance. 



	ACT 280513 Security Cabling.pdf
	SECTION 28 05 13 – SECURITY CABLING
	PART 1 -  GENERAL
	1.1 SUMMARY
	A. General: Furnish engineering, labor, materials, apparatus, tools, equipment, transportation, temporary construction and special or occasional services as required to make a complete working security system installation, as described in these specifications.
	B. Section Includes:
	1. Wire and cable

	C. Related Sections:
	1. Consult other Sections, determine the extent and character of related work and properly coordinate work specified herein with that specified elsewhere to produce a complete and operable system.
	2. Section 280000 Basic Security Requirements: includes general project requirements, submittal formats, installation, and warranty requirements.
	3. Section 280553 Security System Labeling: includes label types and formats.
	4. Section 260533 Raceways and Boxes for Electrical Systems: includes pathway types in different areas of the project.


	1.2 SUBMITTALS
	A. Product Data: Submit product information, including:
	1. Cable Description and Use
	2. Jacket Rating
	3. Outside Diameter (of the overall wire or cable)
	4. Manufacturer
	5. Part Number



	PART 2 -  PRODUCTS
	2.1 Wire and Cable
	A. General
	1. Provide required wire and cable sized to allow for voltage drop on long runs and effectively shielded as required to allow the routing of 12 & 24V power and video signal cable in the same conduit without interference or signal noise.
	2. Cable installed outdoors or in underground conduit must contain a PVC or Polyethylene jacket to prevent water intrusion, compliant with the TIA-455-82B water infiltration test.
	3. Cables installed indoors outside a full conduit to contain a plenum rated jacket (type CMP).

	B. Manufacturers:
	1. Westpenn
	2. Belden
	3. Commscope 
	4. Or Equal

	C. Access Control & Alarm Monitoring System Cable
	1. Plenum Jacketed Cable
	a. #18/2 AWG unshielded: West Penn #25224B, door contact cable
	b. #18/4 AWG unshielded: West Penn #25244B, REX and alarm device cable
	c. #18/6 AWG shielded (overall): West Penn #253186B, card reader cable
	d. #16/2 AWG unshielded: West Penn #25225B, lock power cable
	e. #14/2 AWG unshielded: West Penn #25226B, lock power cable from local power booster to exit device
	f. #24/4 AWG shielded (overall): West Penn #D4854, RS-485 communications cable

	2. Water Blocked Cable
	a. #18/2 AWG unshielded with Aquaseal tape: West Penn #AQC224, door contact cable
	b. #18/4 AWG unshielded with Aquaseal tape: West Penn #AQC244, REX and alarm device cable
	c. #18/6 AWG shielded (overall) with Aquaseal tape: West Penn # AQC3186, card reader cable
	d. #16/2 AWG unshielded with Aquaseal tape: West Penn #AQC225, lock power cable


	D. CCTV Coaxial Cable
	1. Provide minimum RG-59/U CCTV video coaxial cable between the camera and the monitoring equipment, with the following features:
	a. 95% percent copper braid
	b. Foam dielectric
	c. Solid copper core 
	d. 75 ohm characteristic impedance
	e. Plenum jacket

	2. Plenum Jacketed Cable
	a. #RG-59/U coaxial: West Penn #25815, analog camera video cable
	b. #18/2 AWG unshielded: West Penn #25224B, power cable
	c. #22/4 AWG 4 pair individually shielded (overall): West Penn #D25439, RS-422 communications cable for analog PTZ cameras

	3. Water Blocked Cable
	a. #RG-59/U coaxial with Aquaseal tape: West Penn #AQC815, analog camera video cable
	b. #18/2 AWG unshielded with Aquaseal tape: West Penn #AQC224, power cable
	c. #22/4 AWG 4 pair individually shielded (overall) with Aquaseal tape: West Penn #AQC439, RS-422 communications cable for analog PTZ cameras


	E. Intercom and Entry Telephone System
	1. Communications Cable: 
	a. CAT5E UTP 4-Pair Cable
	1) Application:  Suitable for indoor installation within conduit.
	2) Conductors:  
	Insulated Conductors:  24 AWG solid copper, fully insulated with a flame retardant thermoplastic material (material = PVC, or equivalent).
	Twisted Pairs:  Two insulated conductors “twisted” into a “pair” (twisted pair), individually color-coded to industry standards (ANSI/ICEA Publication S-80-576-1994, and EIA-230).

	3) Core & Sheath:
	Cable core (twisted pairs) to contain a tape applied longitudinally (wrapped around it’s entirety)  
	Tape Material: non-hydroscopic polypropylene film, or equal
	Sheath Type: “ASP”.  Sheath to consist of a shield and an outer jacket
	Shield:  Dual corrugated tape of inner aluminum and outer steel longitudinally applied, with a locking overlap.
	Jacket: PE, bonded to shield
	Electrical Performance: Meet or exceed TIA/EIA-568-B requirements for CAT5E UTP cabling.



	2. Intercom Activation Cable: 
	a. #18/4 AWG unshielded: Westpenn #25244B



	2.2 Miscellaneous components
	A. Cable Ties
	1. General
	a. Provide Velco-style cable ties on security cabling within telecommunications spaces and covered wireways.
	b. Dress and bind cabling with cable ties every 24” minimum.
	c. Width: 0.75 inches
	d. Color: Black

	2.  Manufacturer:
	a. Panduit #HLS-15-R-0 Black, 15 feet roll, cut to length
	b. Or Equal


	B. Compression Seal BNC (Bayonet Neill Concelman) Connectors
	1. General
	a. Suitable for use on RG-59/U coaxial cable for CCTV systems.
	b. Compression seal connection
	c. Capable of accepting cable with outside diameters between 0.195 - 0.245 inches.  Twist-on or crimp-on style connectors are not permitted.

	2. Manufacturer:
	a. GEM Electronics #302-10CSTP compression seal BNC connector
	b. Or Equal




	PART 3 -  EXECUTION
	3.1 INSTALLATION
	A. Label cables in accordance with Section 280553 – Security System Labeling.
	B. Horizontal Cable Installation and Routing
	1. Provide wire and cable with a continuous, splicefree sheath for the entire length of run between designated connections or terminations.  Splices not permitted.
	2. Place cables within designated pathways, such as cable tray, basketway, cable hangers, etc.  Do no fasten (such as with cable ties) or attach cables to other building infrastructure (such as ducts, pipes, conduits, etc), other systems (such as ceiling support wires, wall studs, etc), or to the outside of conduits, cable trays, or other non-approved pathway systems.
	3. Place and suspend cables and conductors during installation and termination in a manner to protect them from physical interference or damage.  Place cables with no kinks, twists, or impact damage to the sheath.  Replace cables damaged during installation or termination at no additional cost.
	4. Route cables at 90-degree angles, allowing for bending radius, along corridors for ease of access.
	5. Do not exceed manufacturer's limits for pulling tension.
	6. Do not use cable-pulling compounds for indoor installations.
	7. Route cables under building infrastructure (such as ducts, pipes, conduits, etc) so the installation results in easy accessibility to the cables in the future. Do not route cables over building infrastructure.
	8. Dress and secure coaxial cables to preclude stress and/or deformation. 
	9. Install shielded wiring or route in separate raceways as recommended by the manufacturer's current requirements.
	10. Place cables 6", minimum, away from power sources to reduce interference from EMI
	11. Do not run signal wire and cable in parallel to power (120VAC).
	12. Make connections to screwtype barrier blocks with insulated crimptype spade lugs.  Size lugs properly to assure high electrical integrity, i.e., low resistance connections.
	13. Follow manufacturers recommended guidelines for installation. 
	14. When exiting the primary pathway (such as basketway or cable tray) to the work area, exit via the top of the pathway.  Secure the cables to the pathway using an approved cable tie.

	C. Vertical Cable Installation and Routing
	1. Secure wire and cable run vertically in conduit for continuous distances greater than thirty (30) feet at the vertical run terminations. Secure noncoaxial cables using screwflange nylon cable ties or similar approved devices, Thomas and Betts or equivalent.  Provide symmetrical clamping devices with split, circular or other wire conforming, nonmetallic bushings for coaxial cables.  

	D. Cable Routing and Dressing within the IDF
	1. Place cables within the overhead cable support and, when routing vertically, fasten the cables onto wall-mounted vertical cable support every 24 inches on-center using cable ties.
	2. At the rack bay, route cables into the back of the vertical management sections.  Divide the cables equally between both sides of an equipment rack such that a cable does not travel past the midpoint of the rack prior to termination. 
	3. Provide 10 feet, minimum, sheathed cable slack – length not to exceed permanent link maximum length requirement.  Place the slack in the overhead cable support. 


	3.2 Cable Support
	A. Horizontal Support
	1. Concrete and Metal construction (Above Ceiling)
	a. Provide separate and dedicated cable support system for security cable runs.  Anchor cable support system to structural ceiling.  Support and tie cables at a maximum of 5-foot intervals.

	2. Wood Construction (above ceiling and no ceiling)
	a. Support cable utilizing appropriately sized drive rings or "D" rings.
	b. Fasten rings to structural ceiling.
	c. Install drive rings at approximately 5 foot intervals.
	d. Route able through drive rings and cable tie at 10 foot intervals, or every other drive.


	B. Vertical Support
	1. Riser Systems
	a. Route cable through conduit in vertical riser systems.
	b. Terminate conduit at each stacked closet in a lockable junction box.  Use 12"x10"x8" junction box as a minimum.
	c. Fastened entire cable group to the inside of junction box at every other floor or approximately every 24 feet.
	d. Fasten cable in Junction box utilizing cable ties equipped with eyelets designed to accept screws for fastening or approved equivalent method.

	2. Vertical cable on floor space not in riser system
	a. Route cable from below suspended ceiling devices to above ceiling when possible.
	1) Provide conduit and firestoppping for cable routed in fire rated wall assemblies.
	2) Provide conduit for cable routed from below ceiling devices to above ceiling on concrete tilt up style walls.

	b. Cable routed vertically from devices with no suspended ceiling.
	1) Provide conduit stub from device junction box to 14 feet A.F.F minimum.









