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SECTION 08712 - DOOR HARDWARE 
This Section uses the term "Architect."  Change this term to match that used to identify the design professional as defined in the General and Supplementary Conditions.

Verify that Section titles referenced in this Section are correct for this Project's Specifications; Section titles may have changed.

PART 1 -  GENERAL

1.1 SUMMARY

A. This Section includes the following:

Adjust list below to suit Project.

1. Commercial door hardware.

2. Cylinders for doors specified in other Sections.

3. Electrified door hardware.

B. See Division 08 door sections for astragals and door silencers.

1.2 SUBMITTALS

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

B. Shop Drawings:  Details of electrified door hardware including wiring diagrams.

First paragraph below assumes manufacturer's standard-size Samples are acceptable.  Revise to suit Project.

C. Samples:  For each exposed finish.

D. Product certificates and test reports.

E. Other Action Submittals:

1. Door Hardware Sets:  Prepared by or under the supervision of  Architectural Hardware Consultant, detailing fabrication and assembly of door hardware, as well as procedures and diagrams.

a. Format:  Use same scheduling sequence and format as in the Contract Documents.

b. Content:  Include the following information:

1) Identification number, location, hand, fire rating, and material of each door and frame.

2) Type, style, function, size, quantity, and finish of each door hardware item. Include description and function of each lockset and exit device.
3) Complete designations of every item required for each door or opening including name and manufacturer.

4) Description of each electrified door hardware function, including location, sequence of operation, and interface with other building control systems.

2. Keying Schedule:  Prepared by or under the supervision of  Architectural Hardware Consultant, detailing Owner's final keying instructions for locks.

1.3 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 Contractor, Architect, and Owner about door hardware and keying.

B. Architectural Hardware Consultant Qualifications:  A person who is currently certified by DHI as an Architectural Hardware Consultant and who is experienced in providing consulting services for door hardware installations that are comparable in material, design, and extent to that indicated for this Project.

C. Source Limitations:  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.

D. Fire-Rated Door Assemblies:  Assemblies complying with NFPA 80 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for fire ratings indicated, based on testing according to NFPA 252.

Delete subparagraph below if UBC standard is referenced in paragraph above because UBC standard requires positive-pressure testing.  Second option below is based on positive-pressure testing requirement in the International Building Code.

1. Test Pressure:  Test at atmospheric pressure.

E. Keying Conference:  Conduct conference at Project site to comply with requirements in Division 01 Section "Project Management and Coordination." Incorporate keying conference decisions into final keying schedule after reviewing door hardware keying system.

F. Preinstallation Conference:  Conduct conference at Project site.

1.4 DELIVERY, STORAGE, AND HANDLING

A. Deliver keys to manufacturer of key control system for subsequent delivery to Owner.

Delete paragraph above or paragraph and subparagraph below, or revise to suit Project.  Retain below for high-security cylinders.

B. Deliver keys and permanent cores to Owner by registered mail or overnight package service.

1.5 COORDINATION

A. 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.

1.6 WARRANTY

A. Special Warranty:  Manufacturer's standard form in which manufacturer agrees to repair or replace components of door hardware that fail in materials or workmanship within specified warranty period.

Verify available warranties for units and components and insert number in five subparagraphs below.

1. Warranty Period:  Three years from date of Substantial Completion, except as follows: 
a. Electromagnetic and Delayed-Egress Locks:  Five years from date of Substantial Completion.

b. Exit Devices:  Two years from date of Substantial Completion.

c. Manual Closers:  10 years from date of Substantial Completion.

PART 2 -  PRODUCTS

2.1 SCHEDULED DOOR HARDWARE

See Editing Instruction No. 1 in the Evaluations for cautions about naming manufacturers and products.

A. General:  Provide door hardware for each door to comply with requirements in this Section.

1. Door Hardware Sets:  Provide quantity, item, size, finish as required for complete operational system meeting Owner’s requirements and complying with all code requirements.

B. Designations:  Requirements for design, grade, function, finish, size, and other distinctive qualities of each type of door hardware identified by descriptive titles corresponding to requirements specified in Part 2.
Coordinate remaining Part 2 articles with Part 3 "Door Hardware Sets" Article.  Delete door hardware products not required.

BHMA standards in Part 2 articles are used as basis for comparing products.

2.2 HINGES, GENERAL

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

B. Hinge Base Metal:  Unless otherwise indicated, provide the following:

1. Exterior Hinges:  Stainless steel, with stainless-steel pin.

2. Interior Hinges:  Stainless steel, with stainless-steel pin.

3. Hinges for Fire-Rated Assemblies:  Stainless steel, with stainless-steel pin.

C. 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 and outswinging corridor doors with locks.

D. Fasteners:  Comply with the following:

1. Machine Screws:  For metal doors and frames.  Install into drilled and tapped holes.

2. Wood Screws:  For wood doors.

3. Threaded-to-the-Head Wood Screws:  For fire-rated wood doors.

4. Screws:  Phillips flat-head; machine screws (drilled and tapped holes) for metal doors; wood screws for wood doors and frames.  Finish screw heads to match surface of hinges.

2.3 HINGES

First paragraph below is only for hollow-metal doors.

A. Template Hinge Dimensions:  BHMA A156.7.

Full-mortise hinges in eight paragraphs below have both leaves mortised, one to the door and one to the jamb.  Doors with closers require antifriction-bearing hinges.

B. Antifriction-Bearing, Full-Mortise (Butt) Hinges:  BHMA A156.1, heavy weight; Grade 1, with 4 ball bearings for all exterior locations and all interior locations with high frequency use and standard weight; Grade 2, with 2 ball bearings; button tips; nonrising removable pins at all medium to low frequency use interior locations.

C. Antifriction-Bearing, Swing-Clear, Full-Mortise (Butt) Hinges:  BHMA A156.1, heavy weight; Grade 1, with 4 ball bearings for all exterior locations and all interior locations with high frequency use and standard weight; Grade 2, with 2 ball bearings; button tips; nonrising removable pins at all medium to low frequency use interior locations; reversible; with 3/32-inch (2.4-mm) swaging.  Provide where required for swing-clear application.

2.4 LOCKS AND LATCHES, GENERAL

A. Accessibility Requirements:  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 (22 N).

B. Latches and Locks for Means of Egress Doors:  Comply with NFPA 101.  Latches shall not require more than 15 lbf (67 N) 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:  Comply with ADA requirements.
2. Dummy Trim:  Match  lever lock trim and escutcheons.

E. Lock Throw:  Comply with testing requirements for length of bolts required for labeled fire doors.

F. Backset:  2-3/4 inches (70 mm), 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.

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.

B. Mortise Locks:  Stamped steel case with steel or brass parts; BHMA A156.13, Grade 1; Series 1000.

C. Push-Pull Latches:  Consisting of paddle handles that retract latchbolt; capable of being mounted vertically or horizontally; and as follows:

1. Lever and Escutcheon Material:  Stainless steel.

2. Latch Type:  Mortise.

3. Lettering:  Engrave with the words "Pull" and "Push."

2.6 ELECTROMAGNETIC LOCKS

Indicate configuration of electromagnetic locks - direct-hold or shear type - and mounting in door hardware sets or on Drawings.

A. General:  BHMA A156.23; electrically powered, of strength and configuration indicated; with electromagnet attached to frame and armature plate attached to door.

1. Type:  Full exterior or full interior, as required by application indicated.

2. Strength Ranking:  As required.

B. Delayed-Egress Locks:  BHMA A156.24.

1. Means of Egress Doors:  Lock releases within 15 seconds after applying a force not more than 15 lbf (67 N) for not more than 3 seconds, as required by NFPA 101.

2. Security Grade:  Activated from secure side of door by initiating device.

3. Movement Grade:  Activated by door movement as initiating device.

2.7 EXIT DEVICES, GENERAL

Delete options in first paragraph below if grade is indicated in door hardware sets.

A. Exit Devices:  BHMA A156.3, Grade 1 .

B. Accessibility Requirements:  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 (22 N).

C. Exit Devices for Means of Egress Doors:  Comply with NFPA 101.  Exit devices shall not require more than 15 lbf (67 N) to release the latch.  Locks shall not require the use of a key, tool, or special knowledge for operation.

Retain one of two paragraphs below, or both.  Only fire exit devices may be used for fire doors.  NFPA 80 distinguishes between panic exit hardware and fire exit hardware.  See the Evaluations in Division 08 Section "Door Hardware."Division 8 Section "Door Hardware."

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:  Material and finish to match locksets, unless otherwise indicated.

1. Match design for locksets and latchsets, unless otherwise indicated.

2.8 EXIT DEVICES

A. Mortise Exit Devices:

1. Type:  BHMA A156.3, Type 3.

2. Actuating Bar:  Cross bar.

3. Material:  Stainless steel .

2.9 LOCK CYLINDERS

Delete options in first two paragraphs below if grade is indicated in door hardware sets.

A. Standard Lock Cylinders:  BHMA A156.5, Grade 1.

B. High-Security Lock Cylinders:  BHMA A156.30, Grade 1.

C. Cylinders:  Manufacturer's standard tumbler type, constructed from brass or bronze, stainless steel, or nickel silver, and complying with the following:

First option in subparagraph below is not available for high-security cylinders.

1. Number of Pins:  Per manufacturer and to suit requirements of project.

High-security grade in subparagraph below is not available with interchangeable core.

2. High-Security Grade:  BHMA A156.5, Grade 1A, listed and labeled as complying with pick- and drill-resistant testing requirements in UL 437 (Suffix A).

Second option in first paragraph below describes tumbler proprietary to cylinder manufacturer.

D. Permanent Cores:  Manufacturer's standard; finish face to match lockset; with interchangeable cores.

1. Manufacturer:  Best Access Systems; Div. of The Stanley Works, or prior approved equal by LAARNG.

E. Construction Keying:  Comply with the following:

Retain one of first two subparagraphs below.

1. Construction Cores:  Provide construction cores that are replaceable by permanent cores.  Provide 10 construction master keys.

a. Furnish permanent cores to Owner for installation.

2.10 KEYING

A. Keying System:  Factory registered, complying with guidelines in BHMA A156.28, Appendix A.  Incorporate decisions made in keying conference into key system.

B. Keys:  Nickel silver; permanently inscribed with a visual key control number and including the notation "DO NOT DUPLICATE."
1. Quantity:  In addition to one extra key blank for each lock, provide three cylinder change keys and five master, grand master, and great-grand master keys, as applicable.

2.11 KEY CONTROL SYSTEM

A. Key Control Cabinet:  BHMA A156.5, Grade 1; multiple-drawer or wall-mounted, as approved by LAARNG, metal cabinet with baked-enamel finish; containing key-holding hooks, labels, 2 sets of key tags with self-locking key holders, key-gathering envelopes, and temporary and permanent markers; with key capacity of 150 percent of the number of locks.

B. Key Control System Software:  BHMA A156.5, Grade 1; multiple-index system for recording and reporting key-holder listings, tracking keys and lock and key history, and printing receipts for transactions.  Include instruction manual.

1. Manufacturers:  Same as permanent core manufacturer.
2.12 OPERATING TRIM, GENERAL

A. Standard:  BHMA A156.6.

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

2.13 OPERATING TRIM

A. Push-Pull Plates:  1/8 inch (3.2 mm) thick, 4 inches wide by 16 inches high (102 mm wide by 406 mm high); with square corners, beveled edges, and raised integral lip; secured with exposed screws.

2.14 ACCESSORIES FOR PAIRS OF DOORS

To prevent damage to astragal, retain paragraph and subparagraph below to push active leaf open when inactive leaf is opened first.

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.

Astragals in three paragraphs below are mounted on one leaf of a pair of doors to protect against weather and to minimize passage of smoke, flame, and gases during a fire.  NFPA 80 requires overlapping type for doors rated more than 1-1/2 hours.  Astragals required for door listings are specified with doors in other Division 08Division 8 Sections.  Only astragals controlling light and sound are included below.

B. Overlapping-with-Gasket Astragals:  T-shaped metal, surface mounted on edge of door with screws; with integral gasket.

2.15 CLOSERS, GENERAL

A. Accessibility Requirements:  Comply with the following maximum opening-force requirements:

1. Interior, Non-Fire-Rated Hinged Doors:  5 lbf (22.2 N) applied perpendicular to door.

2. Sliding or Folding Doors:  5 lbf (22.2 N) applied parallel to door at latch.

3. Fire Doors:  Minimum opening force allowable by authorities having jurisdiction.

B. Door Closers for Means of Egress Doors:  Comply with NFPA 101.  Door closers shall not require more than 30 lbf (133 N) to set door in motion and not more than 15 lbf (67 N) to open door to minimum required width.

C. Hold-Open Closers/Detectors:  Coordinate and interface integral smoke detector and closer device with fire alarm system.

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

Delete first paragraph below if not required.  For floor closers with thresholds, coordinate requirements of closers with thresholds specified.

E. Recessed Floor Plates:  Provide recessed floor plates with insert of floor finish material for floor closers unless thresholds are indicated.  Provide extended closer spindle to accommodate thickness of floor finish.

F. 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.

Delete options in first two paragraphs below if grade is indicated in door hardware sets.

G. Surface Closers:  BHMA A156.4, Grade 1.  Provide type of arm required for closer to be located on non-public side of door.

H. Concealed Closers:  BHMA A156.4, Grade 1 .

I. Closer Holder Release Devices:  BHMA A156.15.

1. Life-Safety Type:  On release of hold open, door becomes self-closing.  Automatic release is activated by smoke detection system or loss of power.

J. Coordinators:  BHMA A156.3.

2.16 PROTECTIVE TRIM UNITS, GENERAL

ADA's "Accessibility Guidelines" Appendix recommends that protection plates be sized 2 inches (51 mm) less than door width.

A. Size:  1-1/2 inches (38 mm) less than door width on push side and 1/2 inch (13 mm) less than door width on pull side, by height specified in door hardware sets.

B. Metal Protective Trim Units:  BHMA A156.6; beveled top and 2 sides; fabricated from the following material:
1. Material:  0.050-inch- (1.3-mm-) thick    stainless steel.

2.17 STOPS AND HOLDERS, GENERAL

Delete grade options in this Article if grade is indicated in door hardware sets.

A. Stops and Bumpers:  BHMA A156.16, Grade 1.

1. Provide floor stops for doors unless wall or other type stops are scheduled or indicated.  Do not mount floor stops where they will impede traffic.  Where floor or wall stops are not appropriate, provide overhead holders.

B. Mechanical Door Holders:  BHMA A156.16, Grade 1.

C. Combination Floor and Wall Stops and Holders:  BHMA A156.8, Grade 1.

D. Electromagnetic Door Holders:  Coordinate with fire detectors and interface with fire alarm system for labeled fire door assemblies.

2.18 DOOR GASKETING, GENERAL

A. Standard:  BHMA A156.22.

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. Smoke-Labeled Gasketing:  Assemblies complying with NFPA 105 that are listed and labeled by a testing and inspecting agency acceptable to authorities having jurisdiction, for smoke-control ratings indicated, based on testing according to UL 1784.

1. Provide smoke-labeled gasketing on 20-minute-rated doors and on smoke-labeled doors.

D. Sound-Rated Gasketing:  Assemblies that are listed and labeled by a testing and inspecting agency, for sound ratings indicated, based on testing according to ASTM E 1408.

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

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

2.19 THRESHOLDS, GENERAL

A. Standard:  BHMA A156.21.

B. Accessibility Requirements:  Bevel raised thresholds with a slope of not more than 1:2.  Provide thresholds not more than 1/2 inch (13 mm) high.

C. Thresholds for Means of Egress Doors:  Comply with NFPA 101.  Maximum 1/2 inch (13 mm) high.

2.20 FABRICATION

A. 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.

B. Fasteners:  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. Comply with NFPA 80 for fasteners of door hardware in fire-rated applications.

C. Finishes:  BHMA A156.18, as indicated in door hardware sets.

PART 3 -  EXECUTION

3.1 INSTALLATION

NFPA 80 restricts on-site door preparation to that required for surface-applied door hardware, function holes for mortise locks, holes for labeled viewers, undercutting of doors, and protection plates.

A. Steel Doors and Frames:  Comply with DHI A115 Series.  Drill and tap doors and frames for surface-applied door hardware according to ANSI A250.6.

B. Wood Doors:  Comply with DHI A115-W Series.

C. 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."

3. Wood Doors:  DHI WDHS.3, "Recommended Locations for Architectural Hardware for Wood Flush Doors."

D. 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.

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

Delete first paragraph and subparagraphs below if electrified door hardware is not required.  Verify acceptable location for power supplies with authorities having jurisdiction.

F. Boxed Power Supplies:  Locate power supplies as indicated or, if not indicated, above accessible ceilings or in equipment room.  

Retain one of two subparagraphs below.

1. Configuration:  Provide the least number of power supplies required to adequately serve doors with electrified door hardware.

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

H. 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.

Subparagraph below is from ADA's "Accessibility Guidelines."

1. 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 (75 mm) from the latch, measured to the leading edge of the door.

3.2 DOOR HARDWARE SETS

A. Submit Door Hardware Schedule prepared by Architectural Hardware Consultant for review and approval of LAARNG.

1. Hardware schedule shall comply with requirements of SUBMITTALS noted above, and shall include all hardware required for complete operation of door, to meet use and code requirements.
END OF SECTION 08712
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